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DATE: 

SUBJECT: 

FROM: 

TO: 

ATTN: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

StP 2 7 1990 

230 SOUTH DEARBORN ST . 
CHICAGO, ILUNOIS 60604 

REPI. Y TO A1TENTIOO OF: 5SCRL 

Laboratory Evaluation of Weston Gulf Coast, University 
Park, Illinois for EKCO Housewares, Massillon, Ohio 
RFIICMS. 

Charles T. Elly, Acting Director 
Central Regional Laboratory 

William E. Muno, Chief 
RCRA Enforcement Branch 

Sally Averill 

INTRODUCTION 

In a memorandum report to the RCRA Permits Branch, dated May 9, 
1990, the Central Regional Laboratory (CRL) found Weston Gulf 
Coast to be acceptable for determining Target Compound List (TCL) 
volatiles by Method 8240. See Table 9-1 of subject site QA 
Project Plan (Appendix C to Work Plan). In a memorandum to you 
dated September 7, 1990, we have determined the laboratory to be 
acceptable for inorganic determinations of QAPP Table 9-3. On 
July 25, 26, and 27, 1990, Nidia Feliciano, Kenneth Gunter, and 
Dr. Chi Tang, Chemists, CRL visited Weston Gulf Coast for a 
detailed Appendix IX evaluation. Two available GC/MS instruments 
for volatile determinations (1 with packed column for Method 8240 
and 1 with capillary column for either Methods 8240 or 524.2) are 
appropriate for the 2 volatile determinations of the subject 
RFIICMS. The July 1990 visit again found Weston .Gulf Coast 
acceptable for the Method 8240 TCL volatiles. 

The visit of July 1990 did find that Weston Gulf Coast had 
changed their volatile Method 524 (See Table 9-2 of QAPP) to 
Method 524.2, using a DB-624 capillary column, to be in direct 
compliance with EPA's drinking water programs . 

Printed on Recyded Paper 
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SUMMARY AND RECOMMENDATIONS 

A. During August 1990, Weston Gulf Coast developed a method 
validation study for Method 524.2 and provided these results 
and associated calibration and QC records to the CRL for 
review. See Table 1 to this memo documenting Method 
Detection Limits that are estimated from this study. Weston 
did excellent work for Method 524.2 and is to be considered 
acceptable. Note that cis and trans 1,2 dichloroethene and 
the 3 xylene isomers are now reported separately by this 
method instead of as the sum of each isomer group. The 
seven TCL volatile compounds of QAPP Table 9-2A were part of 
this validation study. 

1. Recommendation: The QAPP should be upgraded to note 
Method 524 is now Method 524.2. Under current 
conditions, the volatiles of Tables 9-2 and 9-2A will 
be reported using Method 524.2 

2. Recommendation: Consider Weston Gulf Coast to be 
acceptable for Method 8240 TCL volatiles and for the 
inorganics of this RFI/CMS, based on the July 1990 CRL 
evaluation visit and on a previous one in 1990. This 
concludes all analyses required for the subject 
project. 

B. Our evaluation visits to Weston Gulf Coast did determine 
that different levels of documentation are provided by 
Weston labs as part of a data package or evidential file. 
See Section 10.2.6 of QAPP. 

1. Recommendation: For the subject project, we recommend 
one level of data package be used - Level III. 

cc: G.Schupp, QAS 
D.Payne, CRL 
C.Tang, CRL 
N.Feliciano, CRL 
K.Gunter, CRL 
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MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

230 SOUTH DEARBORN ST • 
CHICAGO, ILUNOIS 60604 

REPLY TO ATTENTION OF: 

DATE: SEP 0 7 1990 

5SCRL 

SUBJECT: Performance Evaluation Results (Metals) Corrective 
Actions Site Visit to Weston Gulf Coast Laboratories, 
University Park, Illinois for ECKO Housewares, OH RFI 

FROM: Charles T. Elly, Acting Director~ 2: 111'~ 
Central Regional Laboratory ~ 

TO: William E. Muno, Chief 
RCRA Enforcement Branch 

ATTN: Sally Averill 

On September 5, 1990, Marilyn Shannon, Chemist in the Region 
V Central Regional Laboratory, visited Weston Gulf Coast 
Laboratories. This visit was to review deficiencies found in the 
Performance Evaluation Sample results of May 10 from this 
laboratory. 

The laboratory has instituted new quality assurance and 
quality control procedures. The data for performance evaluation 
samples now are treated in the same manner as regular samples. 
Internal audits are being done to assure compliance with written 
procedures. New data review and validation procedures have been 
added to assure data of acceptable quality. These improvements are 
sufficient corrective action for the deficiencies found in the PE 
samples, if maintained. 

Weston - Gulf Coast Laboratories is now acceptable for the 
analysis of metals by RCRA Method 6010 (ICP emission spectroscopy); 
graphite furnace atomic absorption for arsenic, selenium, lead and 
thallium; and cold vapor atomic absorption for mercury. We are 
impressed with the actions taken by Weston - Gulf Coast. The 
laboratory must be complimented for their positive, successful 
effort . 

Printed on Recyded Paper 
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INTRODUCTION 

on September 5, 1990 another laboratory audit of Weston Gulf 
coast Laboratories was conducted. This audit was to examine the 
areas found deficient in the analysis of the performance evaluation 
samples provided to the laboratory on April 8, 1990. 

weston Gulf Coast Laboratories is acceptable for metals 
analysis in soils and waters. The laboratory has corrected the 
quality control and quality assurance problems that were of primary 
concern. Soil digestions have· improved. The technical 
c"onsiderations on the ICP emission spectrometer have been 
corrected. 

DETAILS AND RECOMMENDATIONS 

1. Examination of the most recent soil sample results 
indicated a small negative bias in the results. Discussion with a 
Gulf coast employee, who had audited the digestion procedure, 
indicated that the volume reduction in the digestion was not as low 
as the procedure recommended. The EPA auditor explainetJ that the 
volume at the time of hydrochloric acid addition was critical to 
the recovery of several major elements, especially aluminum. 

RECOMMENDATION 

Emphasize to the chemists preparing the soil samples that the 
volume reduction in the soi 1 digestion must be to below five 
milliliters for good results. 

2. Weston Gulf Coast has changed certain of its quality 
assurance and quality control procedures. A data validation 
reviewer has been added. Performance samples, also, now go through 
the same review as actual samples. Internal audit procedures have 
been instituted to assure that the written SOP is being followed. 
Review of data at the bench has been instituted. All of these are 
positive changes which indicate concern with quality. 

3. Selenium and arsenic results were acceptable and without 
bias. Newly instituted internal audits are a factor in this 
improvement. Interpretations of the SOP were clarified to the 
benefit of the analysis. 

4. The sulfate log book was examined and found acceptable. 
The flexible ruler is being used with regularity. 

5. Mercury soil results were acceptable . 
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6. Several suggestions were made to weston Gulf Coast during p 

the examination of the ICP data. The most important suggestion was 
to use three data acquisitions instead of two for the average. 
Previously they u.:>ed four. Three will allow the statistics 
generated by the computer to be useful and valid where two does 
not. The Interelement Check Solution seemed to show a consistent 
positive bias on lead and a consistent negative bias on tin. The 
interelement correction factors on these elements may need 
adjustment or there may be an uncorrected interference. 
Investigation is suggested. 

c.c. M. Shannon, CRL 
D. Payne, CRL 
G. Schupp, QAS 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

130 SOUTH DEARBORN ST. 
CHICAGO, ILLINOIS 60604 

REPLY TO THE ATTENTION OF: 

JUL 1 8 1990 
5SCRl 

MEMORANDUM 

Subject: Performance Evaluation Results (Metals) for Weston Gulf 
Coast Laboratories, University Park, Illinois for ECKO 
Housewares, Ohio RFI 

From: Curtis Ross, Director ~ 'f.~ t/-rv 
Central Regional Laboratory 

To: William Muno, Chief 
RCRA Enforcement Branch 

Attn: Sally Averill 

The attached report by the Central Regional Laboratory (CRL) staff 
evaluates the subject laboratory using Performance Evaluation (PE) 
samples for metals analysis after an on-site evaluation. The 
laboratory•s P.E. sample results and procedure were found generally 
acceptable for graphite furnace atomic absorption analyses and 
water mercury analysis by cold vapor atomic absorption. A negative 
bias is apparent in selenium graphite furnace determinations. This 
bias can and should be corrected. Unacceptable recovery is noted 
for mercury in the single soil sample having documented mercury 
values (Soil Sample 1). Soil digestion procedures need to be 
further investigated for mercury. 

We recommend disapproval of the laboratory for ICP metals analysis 
(RORA Method 6010) and further investigations for mercury in soil. 
The ICP emission spectroscopy determinations of metals suffer from 
in~dequate and unacceptable quality control. Inadequate review of 
experimental data for ICP instrument printouts resulted in 
ina:ccurate results being reported for Soil Sample 1. This has been 
explained by the laboratory staff as time was not available for 
dat,a review prior to submission of results to EPA to meet the 
requested thirty day turn-around time. Serial di 1 ution, sample 
dup:licate, and matrix spike audit results were not adequately 
reviewed for data acceptance for the two soil samples. ICP 
analysis procedures for 1) interelemental correction for tin, 2) 
vanadium wavelength measurement and 3) background corrections for 
manganese and silver all appear inappropriate. The ICP results for 
Soil Sample 2 are generally unacceptable and indicate a systematic 
bias of an unknown nature. 
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The site evaluation and P.E. Sample results indicate the laboratory 
provides no interelemental correction for ICP emission spectroscopy 
other than the common aluminum, iron, calcium, and magnesium of the 
Contract Laboratory Program Statement of Work Interference Check 
Sample. RCRA Method 6010 {Table 2 and Section 3.0) mandates other 
spectral and background interferences be known and corrected as 
appropriate. For example, an interelemental correction for arsenic 
on cadmium is needed for the instrumentation of the subject 
laboratory. The laboratory needs to understand many more 
interelemental corrections for soils than are presently done. The 
present experimental conditions for ICP emission spectroscopy are 
appropriate for routine water analyses. A more thorough knowledge 
of interelemental effects is needed for soils and wastes; this is 
mandated by Method 6010. The 1 aboratory needs time to upgrade 
their knowledge and use of additional interelemental corrections. 

We have not the time to stay with the laboratory during the next 
2 - 3 months to see that the appropriate QC and analysis procedures 
are implemented for your project. 

After this year•s sampling effort for RCRA projects, we will 
entertain evaluation of Weston Gulf Coast Laboratories during 1991 
for ICP metals analysis. If you decide to use Weston Gulf Coast 
Laboratories for metals analysis in 1990, we recommend a 100% level 
of data review by U.S.E.P.A. for metals determinations. We believe 
Weston Gulf Coast will eventually upgrade their ICP analyses for 
soils and wastes. We cannot predict this time period and the 
effect(s) on your project. 

If you have further questions please contact David A. Payne, 
886-1970, or Marilyn Shannon, 353-3594, of the Central Regional 
Laboratory. 

c c : C. T • E 11 y , C RL 
D. Payne, CRL 
M. Shannon, CRL 
V. Jones, MQAB 
G. Schupp, QA, MQAB 
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Pursuant to the facilities evaluation of Weston Gulf Coast 
Laboratories. Performance Evaluation Samples for metals were 
provided to the laboratory on April 8, 1990. The samples 
consisted of 
1) Two soil samples labeled 1 and 2 
2) A low level water sample labeled water 1 
3) A higher but still sub ppm range water sample labeled water 2 
4) A low level water sample diluted at two different levels 
5) A water sample for sulfates in the upper range of the curve 
6) A water sample for sulfates in the lower range of the curve 

Samples in categories 1 _ through 4 were to be analyzed for metals 
using ICP emission spectroscopy, graphite furnace atomic 
absorption and cold vapor atomic absorption for mercury. Samples 
in 5 and 6 were to be analyzed for sulfate only. Gulf Coast was 
instructed to analyze the Performance Evaluation samPles using 
the same procedures to be used for upcoming RCRA Facility 
Investigations of Region V. 

Performance Evaluation Samples were provided because Weston Gulf 
Coast had not tested soil Performance Evaluation samples prior to 
the laboratory evaluation. Sample results were sent by Gulf 
Coast to the Central Regional Laboratory on May 10, 1990. 
Additional results for Soil Sample 1 were provided by Gulf Coast 
to the Central Regional Laboratory on June 1~, 1990 because of 
apparent errors in all ICP results for Soil Sample 1. 

Weston Gulf Coast Laboratories has Quality Control and 
Assurance procedures that are not acceptable. The laboratory is 
satisfactory for the analysis of sulfate. The laboratory 
performed well in the analysis of mid-level waters such as those 
done regularly in other performance evaluations. However. the 
performance on the soil performance samples was not good. The 
low level waters were acceptable. Graphite furnace atomic 
absorption is satisfactory with some small problems noted.below. 

There is evidence of lack of ~uality control oversight in 
the production of the data report. Soil Sample 1 was incorrectly 
analyzed on the ICP. Although the serial dilution and- the 
duplicate had numerous flags. the error was not found before the 
data were sent. The explanation of the interelement correction 
factors chosen for tin states very clearly that calcium was used. 
In fact, the printout from the instrument lists aluminum as the 
correcting element. The values found for sulfate were not 
included in the package even though two samples had been sent for 
sulfate only. The CLP type pages listing the linear range and 
the IEC's were also not included. 
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Our impression of Weston Gulf Coast Laboratories has been 
that they are committed to producing a quality product. These 
results do not support that impression. 

Soil sample 1 was incorrectly analyzed by ICP. It appears the 
cup containing the sample was allowed to become empty and the 
last analysis on the sample was effectively zer~o. This "zer~o" 

value was averaged with three other values by the instrument's 
data system to give an erroneous average. This sample had all 
the digestion and dilution QC. The duplicate and serial 
dilution, particularly, had an unusual number of flags. All 
levels of review failed to find and correct the error before the 
data were sent to Region V EPA. 

Soil sample 1 shows an interesting pattern in the serial dilution 
of cadmium. The analysis record shows values of .0002, .0027 • 
. 0044, and .0127 in sequence. There are several possible 
explanations for this pattern. Not enough aspiration time is 
one; another is a cloqqed nebulizer. This record was examined 
because the serial dilution recovery was 46%. The 1/5 dilution 
of the sample left a value that should ha~e been accurately 
detected if the IDL is accurate. 

The Interelement Correction for tin was reported in a short 
narrative as coming from Calcium. In fact the instrument is 
using aluminum for its interelement corrections according to the 
instrument printout. 

RECOMMENDAT I 01\1 
Review data more thoroughly when the number of flags on a 

number of audits increases. Examine the data review procedures. 
Use variations in the audits to track and eliminate problems. 
Have someone familiar with the instrument review any narratives 
concerning the instrument. 

There is a bias in the selenium and the arsenic data. Selenium 
appears to be about 15-25% low on all the samples reported. 
value/true value- 86/100, 7.5/10. 7.1/10.9, 39.8/50.2. 2.9/4.63 
For arsenic the bias is less? about 10 to 15%, and does not 
appear on the midlevel water. See the attached data summaries 
for arsenic values and true values. 

RECOMMENDATION 
Investigate and correct the source(s) of the bias. 



• 

• 

Soil sample 2 demonstrated ~n unusual practice. The sample was 
analyzed on a different standardization than the duplicate and a 
designated matrix spike (which wasn't SPiked). The lack of added 
analyte in the spike allowed it to be used as a duplicate. The 
calculations in Attachment 1 show that the variation between 
duplicates drops dramatically when the same standardization is 
used. The duplicate is used in review to estimate the precision 
of the digestion. The apparent variation of the digestion would 
be reduced by eli~inating the instrument variation. The data 
would demonstrate its true precision if the analysis were done in 
the more usual manner. 

RECOI'1MENDAT I ON 
Allow the audits to demonstrate 

digestion by reguiring the audits be 
standardization as the sample. 

the precision of the 
analvzed on the same 

The provided scans indicate some problems. On the vanadium scan 
the cursor indicates the major peak is at -23. This is not the 
peak that the instrument is taking the data from. The instrument 
is taking the data from the small minor peak in the center of the 
scan. This is probably causing reduced sensitivity. The minor 
peak has less interference but an interference-is still indicated 
in the small rise to the negative side of the center peak. 

Two scans, manganese and silver, have small circles around the 
background correction points with arrows indicating that the 
point should be moved because it is riding on part of an 
interference peak. If the point was moved, the corrected 
printout should have been sent. The information sent does not 
make clear what the current situation is. Have the points been 
changed Ot' not? 

Although Interference Check Solution A is useful, it is only a 
gross check of interferences. The statement of work makes clear 
that the interfering elements listed are not the only ones. 
Other elements should be examined. The narrative on the tin 
interference read as if the elements in solution A were the only 
ones necessCl.t'Y• This is definitely not the case. Alth-ough 
considering the gross error made in the narrative, perhaps no 
conclusions should be drawn from it about laboratory practice. 

The found interference of calcium on strontium is probably due to 
strontium contamination of the calcium standard. 

RECOMMENDATION 
Analyze other elements such as nickel. arsenic. copper and· 

chromium for possible effects on the other channels .. Examine the 
background correction points and make sure they have been changed 
to a better position. Examine the vanadium peak and determine if 
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it is offset or if the minor peak is the one that was wanted. 
Examine vanadium for interferences. 

E. 9. .. t .. b..§!.:..._.G..R.mmen t ~-_ .. .Qo_f.:.!; ... 2..~!!lP 1 es 

Copper and chromium 
performance samples. 
these two elements. 
factors. This may be 
the ICP which may be 

are out of the 95% limits on two of the 
This may indicate a systematic problem with 

Copper does not have any correction 
a possible source of error. Corrections on 

ignored in waters become of great importance 
in soils with highe~ levels of interfering elements. 

The low level water show some contamination from copper. zinc and 
iron during sample digestion. These are common contaminants and 
must be controlled in all laboratories. 

RECOMMENDATION 
Investigate the errors and correct any systematic problems 

found . 
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WESTON GULF COAST PE SAMPLES 6/14 

The soil sample was analyzed on a different standardization than the 
duplicate and the designated spike. This spike rlid not have added 
analytes. In this instance it is used as a duplicate to demonstrate 
tho problems caused by analyzing th0 duplicate and sampl2 on differont 
standardizations. 

i:;:FL.P:T I 1.JE PERCENT DIFFERENCE 
SOIL ,., 

..... 
sx DUF' SPK :.:;x --DUF' SX-SF' DUF'-SF' 

AL 4798 46:::::9 .. :J.•-:;:~::::3 3 ·- ::::; -6 
Be; 1276 1501 1 l .<:17 < .. 

-~ J. L') 1 l r-,-, 
L. / 

BE 1 < 1 1 ::; 13 0 .L 

CD 98 8<=" 
~· 

9() 14 9 -6 
C?'1 45486 3859f.J L~()5~l·? 16 :1. l ~::.--w 
CR 6'7'89 5'~'7'() 6::~82 15 1. 1. L":' -w 
,-:::o 6 c;.- 6 0 -4 1 -:· ,J I - ._;. 

_:_u 723 617 6:::;:~: 16 10 -6 
FE 24628 2201 1 2358'7 1 1 LJ. -7 
PB 1231 1098 1 161 1 1 6 -6 
MG 1764 1 ""-- .· Ll ._Jb' 16~'5::~ 1:2 7 ~::.--w 
MN 234 2(>2 215 15 8 -6 
NI 433 371 391 15 10 -5 
I< 2184 1837 1 r-.-:•.:::-7 ._),_) 17 12 -5 
AG 2 2 

,.., 
L 31 26 -5 

NA 72269 61058 63832 17 12 -4 
v 1 2 2 -3() -35 -5 
ZN 10690 921 1 9840 15 8 -7 

• 
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• RESULTS FOR SOIL 1 

RESULTS NOT CORRECTED FOR ERROR IN ANALYSIS 
CONCENTRATION UNITS ARE IN MG/KG 

ELEMENT MEASURE MEAN 95;-.: RANGE ~RECOVE'RY 

ICP 
Al 7990 12179 6910 17400 65.60~ 

Sb 4. 1 11. 1 12 27 36.94~ OUT OF RANGE 
Ba 115 163 137 189 ·1o. 55% OUT OF RANGE 
Be 6.8 7.75 6.6 8.9 87.74~ 

Cd 6.3 8.78 6.5 11 71. 75Y. OUT OF RANGE 
Ca 32000 38661 33901 43400 82.77~ OUT OF RANGE 
Cr 27.8 43.6 34 53 63.76Y. OUT OF RANGE 
Cc• 32.7 40.8 35 47 80. 15~ OUT OF RANGE 
Cu 81 109 92 127 74.31~ OUT OF RANGE 
Fe 11600 17471 14000 21000 66.40~ OUT OF RANGE 
Pb 72.3 93.7 78 110 77.16% OUT OF RANGE 
Mg 1670(1 1'3514 16600 22400 85.587-
Mr• 1430 1859 1560 2150 76.927- OUT OF RANGE 
Ni 24.6 39.2 28 50 62.76~ OUT OF RANGE 
K 1100 1384 1 (10(1 2190 79.487-
Ag 10.6 15.4 12 18 68.837- OUT OF RANGE 
Na 180 0 NONE PRESENT 
v 26.3 39. 1 28 50 67.267- OUT OF RANGE 
zr, 177 270 214 326 65.56% OUT OF RANGE 

GFAA 
As 11.2 12.4 8 17 90.32Y. 
Se 2.9 4.63 1.5 7. 7 62.63~ LOW BIAS 
Tl 14.3 10 6.8 13 143.00Y. OUT OF- RANGE 

cv 
Hg 4. 3 6.82 4.8 8.8 63.05~ OUT OF RANGE 

• 
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• RESULTS FOR SOIL 1 

RESULTS CORRECTED FOR ERROR IN ANALYSIS 
CONCENTRATION UNITS ARE IN MG/KG 

ELEMENT MEASURE MEAN 95% RANGE %RECOVERY 
ICP 

Al 10635 12179 6910 1 74(10 87.32% 
Sb 5. '3 11. 1 12 27 5.3.15% OUT OF RANGE 
Ba 152 163 137 189 93.25% 
Be 8.7 7.75 6.6 B. '3 112. 26% 
Cd B. 1 8.78 6 t::: .;;:J 11 92.26% 
Ca 42460 38661 33901 4.3400 109.83% 
Cr 37.7 43.6 34 53 86.47% 
Co 43.4 40.8 35 47 1£)6 • .37% 
Cu 107.5 109 92 127 98.62% 
Fe 15400 17471 14000 21000 BB. 15% 
Pb 95.8 93.7 78 110 102.24% 
Mg 22160 19514 16600 22400 11.3. 56% 
Mr• 1890 1859 156(1 2150 101. 67% 
Ni 32.3 3'3. 2 28 50 82.40% 
K 1456 1384 1000 219(1 105.20"' 
Ag 14.6 15.4 12 18 94.81% 
Na 240 0 NONE PRESENT 
v 34.7 .39.1 28 50 88.75% 
zr. 236. 1 270 214 326 87.44% 

GFAA 
As 11.2 12.4 8 17 90.32% 
Se 2.9 4.6.3 1.5 7. 7 62.6.3% LOW BIAS 
Tl 14.3 10 6.8 13 143.00% OUT OF RANGE 

cv 
Hg 4.3 6.82 4.8 8.8 63.05% OUT OF RANGE 

• 
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RESULTS FOR SOIL 2 

CONCENTRATION UNITS ARE IN MG/KG 

ELEI'1ENT REPORTED MEAN 95% RANGE 
ICF' 

?~ l 4800 6885 2300 11500 
Cd 97.6 119 104 1::A 
Ca 45500 51816 39100 64600 
Ct' 6990 9212 8300 10100 
Cu 724 884 750 1020 
Fe 24600 36243 31200 41300 
F'b 1230 1282 1180 1390 
Mg 1760 2239 1750 2730 
Mn 235 311 263 360 
Ni 433 512 444 581 
~-·· • .. 2180 2455 1570 3340 
Ag 2.3 0 0 
Na 72300 83263 77100 8940(1 
Zn 10700 13810 12200 15400 

• 

f. RECOVERY 

69.721. 
82.02/. 
87. 811~ 
75.881. 
81.90/. 
67.88/. 
'7'5. 94/. 
78.61/. 
75.56i: 
84.57/. 
88.801. 

ERR 
86.83/. 
77.48/. 

, _____ - -- __ ..;.:._-~.~s;;;r;.;: ... -.,..;-----~.-:.;;-_-__ -:.__.:..;,_-_:_· 

within 95i: t'anqe 
OUT OF F:r-~NGE 

OUT OF F:ANGE 
OUT OF RANGE 
OUT OF RANGE 

lower edge of ranqe 
OUT OF RANGE 
OUT OF RANGE 

OUT OF RANGE 
OUT OF RANGE 
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RESULTS FOR WATER 1 

CONCENTRATION UNITS IN UG/L 

ELEMENT MEASURED TRUE 95% RANGE I.DEV 
ICP FROI"1 TO 

Al 178 1 07" 88.9 182 166.36i: within '7'5% t'ange 
Be 26.2 29 24.5 34. 1 90.:34% 
Cd 9.4 9. 1 6.7 10.8 1 o::::.. 30:~ 
Ct· 10.4 6.8 4.7 9 '"":• . ..:.. 152.94% REASONABLE • NEAR DL 
Co 41.6 42.6 :::6. 1 48.5 97.65% 
Cu. 16.9 8.9 6. 1 13. 1 189.89% REASONABLE. NEAR DL 
Fe 51.2 20.9 12.2 ::;2. 2 244.98% OUT OF RANGE 
Mn 12.9 12.9 8.2 17.2 100.00% 
Ni 17. -, 17. 1 11.5 '")"":!" 103.51% I ...:..,._. 

.V 118 129 9'i. 9 160 91.47% 
Zn 16 9.8 3.6 17.8 163. 27~'~ within .-.c. .... , 

7 ._; t. t'a.nqe 
GFAA 

As 25.8 25.8 19.5 33.9 100.00% 
F'b 42 42.7 33.7 53.72 98.36/. 
Se 7 . 1 10.9 6.5 13.9 65. 14i~ LOW BIAS 

COLD VAF'OF;: AA 
Hg 0.86 0.67 c). 3 1. 1 128.36/. within Cl C" ., 

i ._} / • t'ange 
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RESULTS FOR ~<JATER '") 

..:.. 

COI\lCENTRATIOI\l UNITS ARE IN UG/L 

ELEMENT MEASURED MEAN 91:""1 ...J I. RANGE /.DEV 
ICF' FROM TO 

Al 756 729 618 872 103. 70i~ 
Be 22<) 235 207 257 9:3.62:--:. 
Cd 39 39 31 42.8 100.00/. 
cr~ 257 261 209 306 98. 47i~ 
Co 250 261 229 289 95.79/. 
Cu 314 339 3<)2 :3:69 92. 63i~ 
Fe 791 797 695 882 99. 25~~ 
Pb 432 435 :369 492 99.31/. 
Mn "":"..-.--.. ... )LL 348 304 387 92 .. 53~-~ 
Ni 194 207 177 235 9:3.72:--:. 
v T77 846 726 10002 91.84/. 

:~ Zn 39"7 418 381 449 94. 98~-:. 
GFAA 

As 213 235 182 286 90. 64i~ 
Se 39.8 5c). 2 31.5 62.4 79. 28~'~ 

CVAA 
H<:_~ .8. 6 8.73 5.9 11. 1 98. 51 i~ 
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• 
RESULTS FOR TWO DILUTIONS OF WATER 3 
CONCENTRATION UNITS ARE IN UG/L. 

No Ranges Available 
ELEI"1EI\IT MEASURED I"IEAN /.RECOVERY 
ICP 

Sb 101 100 101. 00'/. 
Be 96.3 100 96.30'% 
Cd 101 100 101.00% 
c~. 171 100 171.001. INSENSITIVE CHAI\JI\IEL 
Ct~ 108 1 (H) tOB.OO/. 
Co 104 100 104. OOi~ 
Cu 105 100 105.00/. 
Fe 13'7' 100 1:::::9. 00/~ CONT Al"l I NAT I m._j ·-::· 

I l•lg 1:.::.~.:; 1 (H) 1::::.6. 00/. I ~mENS IT I 1.,JE CHAI\~NEL 
I 

Mn 9....,. '":• 100 97.20/. - I • ,:_ 

Ni 101 100 101.00/. 
'yl 97a5 100 97.50/. 

Zn 22(l 100 220.00/. CONTAM I Nf4T I Oi'.J '? 
GFAA 

As '77 1 (H) T7. 00/~ LOW 8If.'S 
Pb 110 1 (H) 1 i 0. 00~·: 
Se 86 100 86.00/. CONSISTENT BIAS 
Tl 91 100 91.00% 

WATEF: < ·-·. 1 1'1L 

ICP 
Sb 17.6 10 176.00/. REASONABLE 
Be 10.2 10 1 02, (H)/~ 
Cd 9.6 10 96.00/. 
Ca 119 10 11 90. (H)/~ INSENSITIVE CHANNEL 
Cr~ 1 -:!" ·-·· 10 130.001. 
Co 8 7 . ' 10 87.00% 
Cu 19 10 190.001. REASONABLE 
Fe 71.1 10 711.00/. REF~SONABLE 
l'1q T5. 9 10 TS9.00/. REASONABLE 
l"ln 10. 7 10 107.00% 
Ni 1:3.9 10 139.00/. REASONABLE 

~ j 
~ 11.2 10 112. 00/~ 

Zn 15.8 10 158.00% REASONABLE 
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WESTON WAY (lli~trn ~~WE(ID WEST CHESTER. PA 19380 
PHONE: 215-692-3030 
TELEX: 83-5348 NOV 15 1988 

Mr. Timothy McGuinness 

OFFICE OF RCRA 
Waste Management Division 

U.S. EPA,. REGION V 
10 November 1988 

Manager, Environmental Engineering 
American Home Products 
685 Third Avenue 
New York, NY 10017-4085 W. 0. Number 2994-02-03 

RE: Pumping Test Technical Memorandum 

Dear Mr. McGuinness: 

Enclosed you will find the 
required to submit as part 
Assurance Management Plan. 
the Massillon Facility. 

technical memorandum WESTON is 
of the EKCO Housewares Quality 
This is a continuation of our work at 

If there are any questions, please contact me at (215) 344-3643. 

HGB/lal 

enclosure 

cc: Dr. M. N. Bhatla 
Mr. W. Nied - EPA5 
Mr. M. Eggert - OEPA 

Very truly yours, 

ROY F. WESTON, INC. 

,<f~f;o/--. 
Harold G. Byer 
Project Manager 
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DRAFT 

PUMP TEST TECHNICAL MEMORANDUM 
FOR EKCO HOUSEWARES INC. 

MASSILLON, OHIO 

The EKCO Housewares, Inc. facility occupies approximately 13 

acres on 3rd Street N.W. in the town of Massillon, Stark County, 

Ohio (see Figure 1 and 2). The site directly overlies glacial 

drift and outwash deposits with thickness ranging from 32 feet in 

the Southwest corner of the property to 73 feet in the Northeast 

portion of the property. Underlying these glacial deposits are 

sedimentary rocks consisting of sandstone and shale. The 

existing on-site monitoring wells are completed in both the 

sandstone and in the unconsolidated glacial deposits. The depth 

of groundwater ranges from 8 to 26 feet below ground surface for 

the wells installed in the unconsolidated materials while the 

groundwater levels in the wells installed in the bedrock range 

from 22 to 52 feet below ground surface. 

Groundwater beneath the EKCO Housewares facility contains organic 

compounds listed on the EPA's Hazardous Substance List (HSL) , 

including trichloroethylene (TCE), 1, 1, !-trichloroethane (TCA), 

vinyl chloride and dichloroethylene. A groundwater assessment is 

being performed in order to assess contaminant extent, migration 

rates and directions. WESTON will perform a recovery jdrawdown 

aquifer test to determine important aquifer properties such as 

transmissivity and storativity as well as to determine 

-1-
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qualitatively whether a hydrologic connection exists between the 

bedrock aquifer and the overlying unconsolidated sediments. 

The test will be performed by shutting off and then restarting 

the production well (W-10) and monitoring the respective recovery 

and drawdown rates in the following seven on-site observation 

wells; bedrock observation wells, R-1, R-2, R-3, and W-1; two 

shallow observation wells D-4-30 and L-1; and one interface 

observation well I-2. The recovery and drawdown rates will also 

be monitored in the production well, ·iV-10. The locations of 

these wells are presented in Figure 2. 

Water levels in the wells listed above will be measured with 

electric transducers and recorded by two SE-200 data loggers. 

Water levels will be monitored for 24 hours prior to the test. 

After pumping has been discontinued in W-10, the water levels in 

the wells listed above will be monitored until the water levels 

have reached near static conditions, or for 72 hours, whichever 

comes first. It is not expected that the aquifer will reach a 

prestressed condition in 72 hours (72 hours is a restriction 

imposed by plant production requirements) , but a time recovery 

curve will allow calculation of storativity and transmissivity. 

After these conditions have been met, pumping will resume in w-10 

and the drawdowns will be monitored until the water levels have 

-2-
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returned to near pre-test levels or for 48 hours, whichever comes 

first. 

The specific protocol for the recoveryjdrawdown test is as 

follows: 

1. Open observation well caps and monitor downhole and 

ambient air quality with an HNU. Record information in 

field notebook. 

2. Measure and record depth to water from the top of the 

casing in all on-site wells (see Figure 2 for 

locations). Record static pumping level (pre-test) in 

the field notebook. 

3. Protect the transducer cables by taping the casing of 

the observation wells and pumping well with duct tape 

to cover the top edge. 

4. Clean each transducer by sequentially rinsing the probe 

and attached line with tap water, Alconox in tap water, 

and distilled water. 

5. Lower the transducers into the selected observation 

wells (R-1, R-2, R-3, W-1, D-4-30, L-1, and I-2) and 

pumping well (W-10) to a depth of approximately 10 feet 

-3-
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below the top of the static pumping level, calibrate 

them according to manufacturer's directions, and secure 

the transducer cable with duct tape. 

6. connect the transducers to the SE-200 data loggers. 

The data loggers will automatically record water level 

fluctuations in each of the monitor wells at selected 

time intervals. 

7. Activate the data loggers approximately 24 hours before 

the start of the recovery test to establish background 

water level conditions. Record the water levels 

approximately every 30 minutes. The pumping rates in 

W-10 and W-1 will be periodically Monitored during this 

time. Both facility production wells are pumped 

constantly at a steady rate. This will be confirmed by 

checks every 2-3 hrs. 

8. The pump in W-10 will be turned off and water level 

measurements at the pumping well and observation wells 

will be taken at the following preselected time 

intervals: 

-4-
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Time Since Pumping 

Started (or Stopped) 

in Minutes 

0-10 

10-15 

15-60 

60-termination of test 

Time Interval Between 

Measurements in 

Minutes 

.01-.5 

1 

5 

30 

9. Since W-1 will not be turned off, its pumping rate will 

be monitored periodically throughout the test. 

10. Water levels will be measured with a water level probe 

during the test every 12 hours in the following wells 

not monitored by the SE-200 data logger: P-5, L-2, 

D-2-30, R-5, D-3-17, L-5, R-4, I-4, I-5, W-2, I-7, S-7. 

Record information on the attached information sheet 

(Table 1). 

11. Continue the test until the water levels have returned 

to near static conditions (three or more consecutive 

readings indicate same water levels) or up to 72 hours, 

whichever comes first. Turn the pump at W-10 on and 

pump at same rate as before the test . 

-5-



• 

• 

12. Water level drawdown will be measured following the 

same preselected measurement intervals as during the 

recovery period. Drawdown will be monitored for a 

period of 48 hours or until water levels have returned 

to near pretest levels, whichever comes first. 

13. After the test but before the data loggers are stopped, 

a hard copy of the data readings will be made on the 

field printer. 

14. The SE-200 data loggers will be P·':lst-calibrated 

according to manufacturer's directions to ensure 

accuracy of the data. 

15. The transducers will then be removed from the wells and 

decontaminated. 

16. The well caps will be placed over the casing and 

locked. 

17. Flow rate records of Ohio Water Service wells 1, 2, and 

3 for the test period will be obtained to determine if 

they are affecting groundwater levels at the site from 

Dennis Roll (Phone No. 216-833-4156). The Ohio Water 

Service will be notified prior to the test to confirm 

-6-



• that pumping ratesjtime pumps were turned on will be 

documented during the test. 

18. All data, including water level and time measurements 

in the pumping and observation wells, pumping rate, and 

distance between the pumping well and observation 

wells, will be evaluated using appropriate equations to 

determine hydraulic characteristics of the aquifer 

system. 

Transmissivity and storativity values 1d.ll be calculated under 

the two conditions observed at the site (recovery and drawdown) 

and the results will be compared. The first set of calculations 

will be based on the assumption that the long term pumping of the 

production well establishes equilibrium flow conditions. Under 

this condition an evaluation procedure developed by Theim is 

appropriate for calculating aquifer parameters. The success of 

this approach depends on two unknowns which will be addressed in 

the first part of the proposed test. These are the location of 

static or non-pumping water levels and the relationship between 

monitor wells and the pumping well. The static water level is 

necessary to calculate equilibrium drawdown and the Theim 

solution requires drawdown values in two monitor wells in order 

to calculate aquifer parameters. Assuming that all the necessary 

data are available from the pumping test, the Theim solution will 

~ provide values for transmissivity and storativity. 

-7-



• These values will be compared with values derived from data 

collected during the second part of the test. Drawdown data 

collected following the restart of the pumping well is expected 

to be applicable to the Theim solution method. The critical 

issue regarding this step is that the recovery of water levels 

during the non-pumping period must be nearly complete. The 

assumptions included in the Theim solution require a nearly flat 

water table surface prior to initiation of any pumping stresses. 

Provided that recovery is complete, the drawdown response in the 

pumping well and associated monitor wells will be used to 

calculate transmissivity and sto~ativity values. 

The values estimated under both conditions outlined above will be 

qualitatively compared to evaluate the relative success of the 

two different approaches. This will be used to provide 

interpretation regarding the quality or accuracy of the 

calculated values. These values will then be used as appropriate 

such as, to calibrate flow models that may be developed in the 

corrective measures study. 

Measured responses of wells not in the bedrock aquifer will serve 

to provide a qualitative measurement of interconnection and will 

also be used to calibrate flow models that may later be developed 

for the system which includes the shallow water table in the 

overburden around the plant, the bedrock aquifer and the 

~ unconsolidated valley aquifer. 

-8-



Table 1 - Depth to Water (measured from top of casing) Information Sheet 

Date: Date: Date: Date: Date: Date: Date: Date: Date: Date: Date: Date: 
Time/Depth Time/Depth Time/Depth Time/Depth T i !lie/Depth Tflle/Oepth Time/Depth Tillle/Depth Time/Depth Time/Depth Ti~~e/Depth Time/Depth 

Well No. to IJatll!!r to IJ&tll!!r to IJater to IJater to Water to water to Water tCLWater_ to Water to !.later to l.latll!!r to l.later 

P-5 

L-2 

. 
0-2-30 . 
R-5 

• 

0-3-17 

L·5 

- R-4 

1-4 

1-5 

W-2 

I -7 

s-7 
"\ 

--

' • • 
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SECTION 1 

PROJECT DESCRIPTION 

This Quality Assurance Management Plan (QAMP) has been prepared 
to detail the procedures for execution of a groundwater quality 
assessment (GWQA) as outlined in the "Groundwater Quality 
Assessment Plan for EKCO Housewares, Inc. Massillon, Ohio." The 
data generated from the groundwater quality assessment will be 
incorporated with existing and future data. The scope of the 
GWQA includes monitor well installation, sampling of new and 
existing monitor and production wells, aquifer testing, a soil 
gas survey, subsurface soil sampling, sludge sampling, and 
collection of stream and sediment samples. 

It should be noted that the work described in the Groundwater 
Quality Assessment Plan and the QA/QC procedures proposed in 
this document exceed the requirements of a groundwater quality 
assessment specified by the RCRA program. The additional 
requirements specified in these documents include the investi
gation of the entire site (i.e., other sources) with some 
analytical methods and data documentation and validation 
procedures utilized from other environmental programs such as 
Superfund and Safe Drinking Water Programs (i.e., CLP data 
validation packages for critical data points and the lower 
analytical quantification limits for groundwater quality at 
specific monitor wells). The work described in this document 
will be equivalent to or exceed the requirements specified by 
the RCRA program. 

The QAMP contains four basic elements: the Sampling and 
Analysis Plan, the Quality Assurance Project Plan (QAPP), the 
Data Management Plan, and the Site Health and Safety Plan. The 
objectives of these plans are to produce properly documented 
field and laboratory data of appropriate quality and to ensure 
the health and safety of field personnel during the field 
effort. 

This document will be used by WESTON project technical person
nel to execute the GWQA and will provide a quality assurance 
guideline for monitoring the project. 

1.1 SITE BACKGROUND 

1. 1. 1 Genera 1 

The EKCO facility occupies approximately 13 acres on 3rd Street 
NW in the town of Massillon, Stark County, Ohio (see Figure 
1-1). The area surrounding the site is largely urban and 
industrial. Land use to the northwest is more rural with a 

... 1-1 
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larger proportion of open space. The EKCO property is triangu
lar in shape and lies an estimated 1,500 feet west of the 
Tuscarawas River. The facility is bordered to the north by 
Newman Creek. The Penn Central and the Baltimore and Ohio 
railroads border the EKCO property to the west and east, 
respectively. 

Since 1978, the EKCO facility has been manufacturing pressed 
and coated nonstick bakeware. Prior to 1978, plant activities 
included at one time or another the manufacture of 90 mm and 
105 mm shell casings for military use, and aluminum, stainless 
steel, copper-plated, and porcelain/Teflon-coated cookware. 
Some waste products associated with plant activities were 
discharged into a surface impoundment operated at the facility 
from approximately 1953 to mid-1984. These waste products 
included deionizers, washings, and waste material from the 
manufacture of porcelain/Teflon-coated aluminum cookware that 
may have contained cadmium, cobalt, lead, toluene, and 
selenium, along with aluminum fri t and alkaline washer fluids. 
Plating operations may have led to discharges of copper and 
nickel plating solutions, as well as chromic and phosphoric 
acid solutions from associated pickling operations. In 
addition, TCE and 1,1,1-TCA industrial solvents may have been 
discharged in degreaser filter water from the plant vapor 
degreasing operations. 

In March 1984, when EKCO applied for a renewal of a NPDES 
permit for the surface impoundment, the law required the 
analysis of onsite production well water for volatile organic 
compounds (VOAs). The analysis indicated the presence of 1,1,1-
trichloroethane (TCA) and trichloroethylene (TCE), which have 
been used at the plant to clean the bakeware prior to plating. 

The discovery of TCA and TCE in the groundwater beneath the 
EKCO plant initiated a number of activities to investigate the 
problem. These activities included decommissioning the surface 
impoundment, drilling numerous soil borings, and installing 
piezometer and groundwater monitor wells. (see Figure 1-2 for 
the locations of onsite wells.) Soil analyses indicated the 
presence of VOAs and elevated levels of cadmium, chromium, and 
lead at some of the sample locations. Water samples collected 
from the onsite wells revealed varying levels of VOAs in all 
but one onsite well. The presence of VOAs in onsite wells was 
confirmed by a WESTON September 1987 production and monitor 
well baseline sampling assessment for Target Compound List 
constituents at the EKCO site. Table 1-1 summarizes the 
constituents detected from the WESTON September 1987 assessment 
and previous onsite assessments. 

. . . 
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Table 1-1 

Contaminants of Concern 

Organic (detected in groundwater and/or surface soils and/or 
lagoon sludges/subsoils) 

Trichloroethylene (TCE) 

Trichloroethane (TCA) 

Dichloroethylene (DCE) 

Dichloroethane (DCA) 

Dichlorobenzene 

Vinyl Chloride 

2-Butanone 

Acetone 

Carbon Tetrachloride 

Chloroform 

Methylene Chloride 

Chloromethane 

Inorganic (detected in surface 
sludges/subsoils in elevated levels) 

Cadmium (total) 

Chromium (total) 

Lead (total) 

1206E-2 
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Since early 1985, EKCO, with approval from Ohio EPA (OEPA), has 
conducted a groundwater recovery program that includes contin
ual pumping of groundwater from two production wells and 
treatment of that water in an air stripper. Discharge is 
ultimately to Newman Creek under a NPDES permit. OEPA outlined 
the reporting requirements for production well monitoring, air 
stripper emissions monitoring, monitor well sampling, water 
level monitoring, and city well sampling. 

In July 1987, Roy F. Weston, 
develop a closure program for 
develop a groundwater quality 
the entire EKCO facility. 

1.1.2 Geology 

Inc. (WESTON) was contracted to 
the surface impoundment and to 
assessment program (GWQAP) for 

The EKCO Housewares plant directly overlies glacial outwash 
deposits interbedded with fine sand and gravel. These 
unconsolidated materials appear to thicken to the northeast, 
with thicknesses ranging from 24 feet near the southwest corner 
of the plant to 92 feet at well R-4. Thick and highly permeable 
sand and gravel outwash deposits comprising a deep buried 
valley are present immediately east of the site. 

The bedrock beneath the site consists of interbedded sandstone 
and shale belonging to the Pottsville group of Pennsylvanian 
age. The thickness of this formation is reported to be approxi
mately 255 feet (Morningstar, 1922)*. Groundwater movement does 
take place in the sandstone and shale units through its 
secondary joints and fractures. 

1.1.3 Hydrogeology and Groundwater Use 

The deep buried valley deposits just east of the site and the 
Pottsville sandstone are the principal aquifers utilized in the 
Massillon area. Because of the predominance of clay in the 
glacial outwash deposits that directly underlie and surround 
the EKCO facility, water wells are often drilled through these 
deposits to the underlying rock. Within a 1-mile radius of the 
site, approximately 50 domestic and five commercial wells 
(including site production wells W-1, W-2, and W-10) are 
completed in the Pottsville sandstone, and approximately six 
municipal wells tap the highly permeable sand and gravel deep 
buried valley deposits. No information is available on the 
average depth of the domestic wells, but depths of the 
commercial and municipal wells average approximately 225 and 
150 feet, respectively. 

*Morningstar, H., 1922. Pottsville Fauna of Ohio. Ohio Division 
of Geological Survey, Fourth Series, Bulletin 25 . 

.... . 
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Although the literature has reported groundwater yields from 
individual wells installed in the Pottsville sandstone of only 
25 to 100 gallons per minute, the two onsite production wells 
collectively withdraw over 400 gallons per minute. Yields of 
over 2,000 gallons per minute have been obtained from the local 
municipal wells completed in the deep buried valley deposits 
located just east and northeast of the site. 

The depth to groundwater ranges from 8 to 26 feet below ground 
surface for the onsite wells installed in the glacial outwash 
deposits. The groundwater level in the onsite wells installed 
in the Pottsville sandstone ranges from 22 to 52 feet below 
ground surface. Adjusting for elevation, this represents a ver
tical head difference of 15 to 25 feet between the overburden 
and bedrock. The groundwater flow direction in the shallower 
water table zone appears to be to the southeast, parallel to 
Newman Creek, and towards the Tuscarawas River. The regional 
gradient in the bedrock aquifer is obscured due to the 
groundwater withdrawal from onsite production wells W-1 and 
W-10, thus causing a cone of depression at the property center. 

1.2 PROJECT OBJECTIVES 

The objectives of the GWQA are as follows: 

• To define groundwater flow direction and to identify 
vertical and lateral extent of groundwater contamina
tion. 

• To define the depth and extent of soil contamination 
and its impact on groundwater quality. 

• To identify other sources (present or past) of onsite 
contaminants to groundwater. 

• To evaluate the effectiveness of the groundwater 
recovery and air stripping activities relating to 
removal of organics in the soils and groundwater. 

• To establish a compliance groundwater monitoring 
program for the lagoon closure. 

The QAMP is intended to address the procedures for each field 
activity necessary to accomplish the above objectives. 

1.3 SCOPE OF WORK 

The following scope of work has been developed for completion 
of the GWQA Plan for the site and includes: 

• The placement of monitor wells beyond the lateral and 
vertical extent of known groundwater contamination. 

:. 1-7 
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• The installation of 
water-bearing zone 
impoundment. 

monitor 
around 

wells in the 
the abandoned 

shallow 
surface 

• The sampling of monitor and production wells. 

• A recovery/drawdown pump test to determine important 
aquifer properties. 

• A soil gas survey followed 
sampling program to assess 
contamination. 

by a subsurface 
potential sources 

soil 
of 

• The direct sampling of the sludge and subsurface soils 
at specific depth intervals beneath the impoundment. 

• The sampling of surface water and stream sediments in 
Newman Creek. 

1.3.1 Monitor Well Installation 

Eight (8) groundwater monitor wells were installed to charac
terize the stratigraphy of the water-bearing zone(s), to 
determine the depth to bedrock, to assess the hydrologic 
interconnection between the unconsolidated sand, gravel, and 
clay aquifer and the Pottsville sandstone, and to identify the 
vertical and lateral extent of groundwater contamination. 

1.3.2 Surface Impoundment Monitor Well Installation 

In order to complete the surface impoundment monitoring network 
as required by RCRA Part 265 Subpart F, five shallow downgradi
ent monitor wells were installed adjacent to the surface 
impoundment. One of these wells wi 11 be located between the 
surface impoundment and Newman Creek, and one well was 
installed upgradient to provide background groundwater quality 
data. 

1.3.3 Groundwater Sampling 

Upon completion, installation, and development of the wells, a 
complete set of samples will be collected from all onsite wells 
except D-1-27, D-2-30, and D-3-17, and from Ohio Water Service 
well No. 4 in order to characterize the groundwater contami
nants, to determine the direction of any contaminant migration 
from the site, and to delineate the contaminant plume. The 
number of samples and analytical methods are specified in 
Section 4 of this document. 

1-8 
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1.3.4 Aquifer Testing 

A recovery/drawdown test in several onsite wells will be 
performed in order to determine important aquifer properties 
for the sandstone aquifer such as transmissivity and 
storativity. These properties will help assess contamination 
migration rates and directions, as well as determine whether a 
hydraulic connection exists between the sandstone aquifer and 
the overlying unconsolidated sediments. 

1.3.5 Soil Gas Survey and Subsurface Soil Sampling Program 

Soil gas sampling will screen the shallow soils at the site for 
the presence of target volatile compounds. Based on the WESTON 
September 1987 Groundwater Baseline Assessment for Full Target 
Compound List (TCL) Constituents, the presence of VOAs listed 
in Table 1-1 at the site was confirmed. The soil gas survey 
will identify potential areas of elevated VOAs (above 
background level and/or above instrument detection limit) and 
locate the potential source areas of these volatile organic 
compounds. Thirteen potential onsite sources have already been 
identified, which include the· surface impoundment; buried and 
aboveground tanks containing either fuel oi 1, gasoline, 
degreasers, or solvents; and documented solvent spills. within 
the plant building, hazardous waste storage areas, an 
incinerator, waste discharge sewer lines, and the railroad yard 
surrounding the EKCO property. 

In order to further define the extent and to quantify the 
levels of VOAs, soil samples will be collected from a soil 
boring located where elevated levels of VOAs were identified in 
the soil gas survey. It is anticipated that between 10 and 15 
borings wi 11 be dri lied to the top of the water table. One 
additional boring will be drilled to the top of the water table 
at a location where no VOAs were detected in the soi 1 gas 
survey and will serve to establish baseline soil conditions. 
The exact number and location of soil borings will be finalized 
after the results of the soil gas survey have been reviewed. 

1.3.6 Surface Impoundment Sludge and Subsurface Soil 
Characterization 

To sufficiently characterize the material within and surround
ing the surface impoundment, a total of nine test borings were 
drilled. Six borings were bottom soil borings (BSB) and will be 
drilled to a depth of at least 16 feet below grade in the 
bottom of the surface impoundment or until auger refusal. The 
remaining three borings were slope soil borings (SSB) and where 
possible will be drilled to a depth of at least 6 feet below 
grade on the encircling berm and embankment. 
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1.3.7 Surface Water and Stream Sediment Sampling 

Three surface water and five stream sediment samples will be 
collected from various locations in Newman Creek in order to 
assess if plant activities have had any impact on stream 
quality. 

1.4 SITE HEALTH AND SAFETY PLAN 

A Health and Safety Plan (HSP) has been prepared for the EKCO 
site and is presented in Appendix A. The purpose of this HSP is 
to define specific procedures and protocols that will be imple
mented to ensure the health and safety of ·all WESTON personnel, 
their subcontractors, and EKCO personnel during field activi
ties related to the well installation and to the water, sludge, 
soil, and sediment sampling at the EKCO site. A copy of the HSP 
will be given to each subcontractor and a copy will be avail
able at the work location. The information contained in this 
document is proprietary and cannot be released or duplicated 
without written permission. The HSP also includes emergency 
procedures and contacts. 

As previously stated, this HSP applies to all subcontractors of 
WESTON and all subcontractors to WESTON subcontractors. In 
addition, visitors to WESTON work locations who are onsite will 
also be asked to adhere to WESTON Health and Safety protocols. 
Any deviations from the WESTON Health and Safety Plan or 
program will be noted in WESTON's Site Health and Safety Log. 
Consideration was given to the following references during the 
development of this plan: 

• WESTON Health and Safety Operating Practices. 

e OSHA 29 CFR 1900 to 1920. 

• U.S. EPA Environment a 1 Response Team operating guide
lines. 

• OSHA/NIOSH/EPA/Coast Guard: "Occupational Health and 
Safety Guidelines for Activities at Hazardous Waste 
Sites." 

• NIOSH Pocket Guide to Chemical Hazards. 

• (ACGIH) Threshold Limit Values for 1985 through 1987. 

1-10 
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1.5 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) OBJECTIVES 

The specific QA/QC objectives for this project are summarized 
in Table 1-2. The objectives are divided into three groups 
briefly described below. 

• Precision - Data must be reproducible. The degree of 
agreement between the numerical values of a set of 
duplicate samples performed in an identical fashion 
constitutes the precision of the measurement. 

• Accuracy - Data must approach its accepted (or true) 
value. Accuracy is assessed by means of reference 
samples and percent recoveries. Error may arise from 
personal, instrumental, or methods factors. Analytical 
accuracy is expressed as the percent recovery of an 
analyte that has been added to the sample (or standard 
matrix, i.e., blank) at a known concentration before 
analysis and· is expressed by the following formula: 

Accuracy - % Recovery = X 100% 

Where: 

AT = Total amount found in fortified sample. 
AO = Amount found in unfortified sample. 
AF = Amount added to sample. 

The fortified concentration may be specified by 
contract or laboratory quality control requirements, 
or may be determined relative to background concen
trations observed in the unfortified sample. In the 
latter case, the fortified concentration should be 
different enough (2 to 5. times higher) from the 
background concentration to permit a reliable recovery 
calculation. 

• Completeness - Data must be complete. A measure of 
relative number of analytical data points meeting all 
acceptance criteria for accuracy, precision, and other 
criteria required by the specific methods factors. 

To meet these objectives, the field work and 
analysis will follow the standardized methods or 
described in Sections 3 and 5. 

1-11 
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Table 1-2 

Summary of Precision, Accuracy, and Completeness Objectives 

Measurement Precision 
Parameter (Relative 'lt. Accuracy 
(Method) Reference Matrix Difference) ('lt. Recovery) Completeness 

HSL VOAs u.s. EPA CLP Soil See Note See Note 90'1t. 
(GC/MS) Statement of Work for Sediment 

Organics Analysis Water 
July 1987 

HSL Inorganicsl u.s. EPA CLP Soil .±20'\, .±20'1t. 90'1t. 
(AA/ICP) Statement of Work for Sediment 

Inorganics Analysis Water 
July 1987 

lrncludes metals and cyanide. 

Note: Precision and accuracy for HSL VOAs in U.S. EPA CLP are set on a compound-specific 
basis per CLP contract Part 5, except for EPA Method 524.2. 
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1.6 PROJECT RESPONSIBILITIES 

The organization of these project responsibilities described 
below are also presented in Figure 1-3, the Project Responsi
bilities Chart. 

1.6.1 Project Director 

M.N. Bhatia, Ph.D., P.E., will be responsible for project 
objectives, scope, budget, and quality of the submittals. 

1.6.2 Project Manager 

Harold G. Byer, Jr., will be responsible for planning, 
coordinating, integrating, monitoring, and appraising (i.e., 
managing) project activities. 

1.6.3 Quality Assurance Coordinators 

Frederick Bopp, Ph.D., P.G., Michael Corbin, P.E., and Anthony 
DeFalco, P.E., will be responsible for the accuracy and pre
cision of field-generated sample data and information. They 
will have the authority to impose proper procedures or to halt 
an operation. Their duties include QA review and approval of 
sampling procedures, field documentation, and all technical 
data. 

1.6.4 Technical Managers 

Richard c. Johnson, P.G., and Augustus Mergenthaler will be 
responsible for the identification and ultimate resolution of 
technical problems and the technical coordination of the field 
efforts, hydrogeological evaluation, and contamination 
assessment. 

1.6.5 Project Field Team Leader and Safety Coordinator 

L. Sherrerd Steele will be responsible for ensuring that all 
procedures for the field activities are executed in the proper 
manner and are documented. 

The Field Safety Coordinator will be responsible for 1) having 
an up-to-date Health and Safety Plan in place; 2) overseeing 
that subcontractors adhere to the HSP; 3) training of all 
personnel involved in Health and Safety procedures; 4) control 
in emergencies; 5) a logbook of activities; and 6) supervising 
the decontamination area and work site setup. 

1.6.6 Laboratory Manager 

John Boudreau wi 11 be responsible for the accuracy and preci
sion of laboratory-generated data and information and will 
ensure proper procedures and protocols are being followed so 
that high-quality- data are produced. 
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1.6.7 Mobile Laboratory Manager 

Michael Taylor, Ph.D., will be responsible for the accuracy and 
precision of the mobile laboratory-generated data and 
information and will ensure proper procedures and protocols are 
being followed so that high-quality data are produced. 

1.7 SCHEDULE 

The schedule for the implementation of the groundwater quality 
assessment is presented in Figure 1-4. 
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SECTION 2 

FIELD INVESTIGATION PROCEDURES 

2.1 MONITOR WELL INSTALLATION 

A total of 13 groundwater monitor wells were installed at the 
site as a part of the GWQA at the approximate locations shown 
in Figure 2-1. The screened interval and lithology of each well 
is provided in Table 2-1. Prior to the start of drilling 
activities, the proposed well locations were staked, cleared of 
underground obstructions and utilities, and were then approved 
by representatives of EKCO. 

Drilling methods are described in Subsection 2 .1.1 and well 
construction is described in Subsection 2.1.2. Monitor well 
development is described in Subsection 2.1.3. The well instal
lation was approved prior to this plan by U.S. EPA Region V in 
a letter dated 29 April 1988 to Mr. Timothy McGuinness from Mr. 
Joseph M. Boyle. This letter is included in Appendix B. 
Therefore, monitor well installation has occurred. 

Following well installation and development, the top of casing 
and surface elevations for all new wells will be surveyed 
relative to the mean sea level datum, water level measurements 
will be collected, and all monitor and production wells will be 
sampled. 

2.1.1 Drilling Methods 

Borings for the five RCRA compliance monitor wells were 
completed using 8-inch ID hollow stem augers. Borings for the 
remaining eight monitor wells were completed using a cable tool 
rig with an 8-inch ID bit. No drilling fluids were used except 
potable water. 

Split-spoon soil samples were collected for lithologic descrip
tion at 5-foot intervals. Where wells were coupled, split
spoons were taken in the deepest boring. Rock cutting samples 
for lithologic description were collected in well R-5 at 5-foot 
intervals with a cable tool bucket. 

Prior to the start of drilling, all downhole equipment (the 
drilling rods, rig tools, and split-spoon samplers) was decon
taminated according to the procedures outlined in Subsection 
3.1.1. 
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Table 2-1 

Completed Monitor Well Locations and Screen Intervals 
EKCO Housewares, Inc. 

(Installed June - July 1988) 

Location of Bottom 

- -

Number of Screen 
Screened Interval 

(feet BGS) Lithology of Screened Interval 

L-1 

L-2 

L-3 

L-4 

L-5 

1-2 

15' into first H2o 

15' into first H20 

15' into first H20 

15' into first H20 

15' into first H20 

To top of bedrock 

29.5-39.5 

25-15 

19.5-9.5 

16-6 

24-14 

40-30 

Sandy silt with rounded cobbles and fine 
sand. 

Fill material. 

Sandy silt, silt, and subangular gravel. 

Silt and gravel grading into fine sand 
and gravel. 

Fine to medium sand and gravel intermixed 
with some silt and gravel. 

Find to medium sand and gravel with 
sandy silt. 

I-3 No well installed because no water was encountered above the bedrock. 

To top of bedrock 72.5-62.5 Large rounded cobbles in a coarse 
sand matrix. 

To top of bedroc 

To top of bedrock 

To top of bedroc 

To top of bedroc 

15' into first H .. 
N/A 
(open bedrock well) of bedrock) to 60 

feet. 
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All soil cuttings generated from drilling activities will be 
containerized and properly disposed of. 

2.1.2 Monitor Well Construction 

The shallow and bedrock overburden interface wells are con
structed of 4-inch diameter wound wire type 304 stainless steel 
screens, low-carbon steel risers, and a protective black iron 
surface casing with lockable cap as previously approved by the 
u.s. EPA. The shallow monitor wells L-1 through L-5 and S-7 
have 10-foot screens installed into the first encountered 
water-bearing zone (in the unconsolidated sediments). A gener
alized well construction diagram for these shallow wells is 
presented in Figure 2-2. Similar construction of the bedrock 
interface wells, I-2 and I-4 through I-8, was used except that 
the 10-foot screens were installed to the bedrock/unconsoli
dated sediment interface. (I-3 was not installed because water 
was not encountered above the bedrock.) 

The bedrock well (R-5) is constructed of 6-inch low-carbon 
steel casing installed 5 feet into competent rock. R-5 was 
completed as a 5 7/8-inch open bedrock well to the first water
bearing zone. The well depth is 60 feet below ground surface, 
or approximately'20 feet into bedrock. At this depth, the well 
could produce only approximately 10 gallons per minute. 

At the determined depth in the shallow wells, the well screen 
and riser were installed and the augers withdrawn to the top of 
the screen. Silica sand was used to backfill the annular space 
after the augers were withdrawn. When plumbing the hole indi
cated that the sand pack was at the desired height, a 2-foot 
bentonite pellet seal was placed on the top of the sand pack as 
the augers were gradually withdrawn. The shallow wells were 
completed by gravity-feeding a neat cement mixture into the 
remaining annular space. After completion, the grout was 
checked for settlement and more neat cement was added. The 
upper 2.5 feet of annular space was filled with a cement/sand 
mixture and a protective casing was installed. 
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----l+r----- Protective Casing 6" 

Plug: Sodium Bentonite-.:.ii 

Stick Up 2.5 Feet 

r_.~o~l------~r.r,.hole Diameter 8" 

~t------~~~sing Diameter 4" Low Carbon Steel 
With Stainless Steel Couplings 

Mixture: 1 to 2 Mix of Sodium 
Bentonite and Portland Cement 

2 Sand Pack 2 Feet Above 
the Top of the Screen 

Pellets - 2 Feet f3:'J---tJ 

r .... t------ Stainless Steel Screen, 
Type 304, 10' 

FIGURE 2-2 SUMMARY SPECIFICATIONS FOR MONITOR WELL COMPLETION 
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Similar well installation techniques were used for bedrock/ 
overburden interface wells. A natural sand pack extends 
approximately 2 feet above the screen, and a bentonite slurry 
was tremied from the top of the sand pack as the drive casing 
was gradually withdrawn so that no collapse of the borehole 
occurred. These wells were completed by treming a neat cement 
mixture to the bottom of the hole to displace the water in the 
annular space. As the drive casing was slowly withdrawn, the 
level of the grout was maintained inside the drive casing by 
pumping additional grout to the bottom of the hole. A 
protective black iron casing was then installed. 

Bedrock well R-5 casing was sealed and grouted with a cement 
slurry in a manner similar to that used in the bedrock/over
burden interface wells. 

All data were recorded on the well construction summary form 
(Figure 2-3). 

2.1.3 Monitor Well Development 

Each new well was developed approximately 1 month after 
installation with a pump or bailer until a steady flow of clear 
water was obtained and until at least five well volumes were 
removed. The pump intake was moved through the length of the 
screen or open borehole during development. When a sufficient 
head could not be maintained during pumping, a bailer and surge 
block method was employed. All onsite purge water was collected 
in a tanker provided by EKCO and was taken to the onsi te air 
stripper for processing and discharge. 

All development equipment was decontaminated prior to use in 
each well in accordance with procedures described in Subsection 
3.1.2. 

2.2 GROUNDWATER SAMPLING 

The objective of this sampling task is to characterize the 
groundwater contaminants, to determine the direction of any 
contaminant migration from the site, and to delineate the 
contaminant plume. Groundwater samples will be collected from 
all wells, except monitor wells D-1-27, D-2-30, and D-3-17, and 
from Ohio Water Service well No. 4. These samples will be 
submitted to WESTON's Analytical Laboratory for analyses of 
VOAs, metals, and cyanide. (The WESTON Laboratory is a U.S. 
EPA-certified CLP laboratory.) Groundwater samples will also be 
collected from each well for field analyses measurements of pH, 
temperature, and specific conductance. After initially cali
brating the instruments according to the methods detailed in 
Subsection 3.8, measurements will be taken and the data will be 
recorded in the field logbooks. The instrument probes will be 
flushed with distilled/deionized water between sample measure
ments. 
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c: 
.Q 

"B 

Q) 
c: 
c: 
5l 
Q; .9a. 

1- r--

/ 

....__ 

Well 

Well Construction Summary 

Location or Cocnds: Elevaton Ground Level 

Top of Cas1ng 

Drilling Summary: Construction Time Log: 
Start 

Total Depth 
Task 

Borehole Diameter Date T1rr.e 
Dnlhng 

Dnller -- --
-- --
-- --

Rig Geophys Loggmg: -- --
Bit(s) Cas1ng 

-- --
Drilling FlUid -- --

-- --
Sur1ace Casing F1lter Placement -- --
Well Design: 

Cementing: -- --
Development· -- --

Basis: Geologic Log __ Geophys1cal Log_ Other 
Casing String(s): C Casmg S- Screen -- --

- --- ---- -- ---- -- --- --- ---- -- ---- -- ---- --- ---- -- ---- -- --- --- ---- -- ---- -- --- ---- -- -·--- Well Development : - --- ---- -- ----- --- ---- -- ----
- --- ---- -- ----

Casmg: C1 

C2 

Screen: 51 

Comments: 
52 

Centralizers 

Filter Material 

Cement 

Other 

FIGURE 2-3 WELL CONSTRUCTION SUMMARY FORM 
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All data will be recorded on the well sampling forms (Figures 
2-4 and 2-5). 

2.2.1 Monitor Well Sampling 

The objective of this task is to obtain representative ground
water samples. Wells suspected of having low contaminant 
concentrations will be sampled prior to those suspected of 
having medium or high contaminant concentrations. The field 
measurements of the water levels in the wells will be used to 
prepare separate potentiometric maps for the bedrock and uncon
solidated deposits. 

The procedure for sampling monitor wells is as follows: 

1. Scan the area around the well with HNu/OVA. Record 
external air measurements in logbook. 

2. Open well cap and monitor downhole and ambient air 
quality utilizing monitoring equipment. 

3. 

1206E-2 

Record the following well information and measurements 
on well sampling forms (Figures 2-4 and 2-5): 

a. 

b. 

c. 

d. 

e. 

f . 

g. 

Well identification and location (at the time of 
each sampling). · 

Well integrity. 

Height of casing above ground surface (in feet). 

Downhole and ambient air readings detected with 
HNu/OVA (at the time of each sampling). 

Depth of water level (feet) from the top of 
casing (at the time of each sampling). 

Water level measurements will be taken to the 
nearest 0. 01-foot with respect to mean sea level 
on top of the well casing. All measuring devices 
used in the well will be washed with labora
tory-grade detergent solution and thoroughly 
rinsed with distilled water prior to reuse. The 
depth to the top of the water will be subtracted 
from the total casing depth to determine the 
height and, subsequently, the volume of standing 
water in the casing. 

Total depth of well and depth to top of sediment 
layer, if present (in feet). 

Total volume of standing water in the well. 
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GENERAl. INFORMATION 
Date: _____ _ 

Weather: -----

Well Nurrber (Purge Well):--------------
Reported by: -------------------
Samplin!ITeam: -------------------

WELL MEASUREMENTS 

Protectiw Casing: Intact/Damaged 
Locke•t les/No Key#:---
Concrete Base: Intact/ Damaged 
Casing [Jameter: 
Stick-Up Height 

HNu/OVA Readings 
lnitilt --..,--------
Du,.,g Purging: ------
DuriF.Ig Sampling: ------

Floating layer: Yes/No 
Thickness: -------

Sampled Yes/No 

Depth to Water*: 
Depth to Well Bottom*: ------

Col~n of Standing Water: __ _ 
WeiiVolume: -------

(4"'1>.65, 6":1.47, 8":2.61) 
Well Evacuation Method: ___ _ 

(Biiler, Pump, Other) 
Pump Seling Depth(s)*: _____ _ 

Begin P1.19e Time: -------
Purging !lite (gpm): _. -------

•From Top• casing 

Other Comments: 

Other Coaments: -----------------------

FIGURE 2-4 WELL SAMPLING SHEET 
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Observation Wel(s) 

Pre-Purge: 
Depth to Water* /Time 
During Purging: 

Depth to Water* /Time 
Depth to Water* /Time 
Depth to Water* /Time 

End of Purge Time: 
Volume of Water Evacuated: 
# of Drums Filled: 

Recovery Rate After Purging: 

Depth to Water* /Time 
Depth to Water* /Time 
Depth to Water* /Time 
Estimated Yield (gpm) 

SAMPLE INFORMAnON 

Time 
Temperature OC: 
pH: 
Specific Conduct 
Odor: Yes/No: 
Turbid: Yes/No: 
Color: 

Date: 
Well No. 

Purge Wei: 1 wen 1: 2 Weill: 3 Weill: 

Purge Wei: 1 Weill: 2 Well: 3 Weill: 

(Pre-Purge) (During Purging) (End Purge) 

Other Comments:----------------------

FIGURE 2-5 WELL SAMPLING SHEET 
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4. 

5 • 

6. 

7. 

8 . 

9. 

1206E-2 

Take a sample for dense, nonaqueous phase liquids in 
the bottom of all onsite wells to be sampled using a 
BAT Envi tech Hydroprobe Sampler. If the visual 
inspection and/or head space analysis of the vial 
indicates the presence of a dense, nonaqueous phase 
liquid, then the groundwater will not be sampled in 
this well(s). The BAT sample vial will then be sent to 
the laboratory for volatile organic analysis. Appendix 
C contains the instruction handbook/operations manual 
for the BAT Envi tech Hydroprobe Sampler. The hydro
probe will be decontaminated between samples by steam 
cleaning the outside of the sampling unit and activa
tion tubing. The hypodermic needle and sampling vial 
will be replaced between wells. 

Evacuate a minimum of three well volumes of water from 
shallow and deep wells using a submersible or suction 
pump. If the well recharges fast enough during purging 
so that the water level is not drawn down or drawdown 
is slow, place the pump intake near the top of the 
water level and lower as needed. This will ensure that 
the water near the top of the casing that will be 
sampled by the bailer is replaced. Record the volume 
of water removed and the elapsed time of purging. The 
purge water will be discharged into a tanker and taken 
to the air stripper for processing. 

Allow well to recharge. Record time required for 
recharge. 

Use a dedicated, precleaned, stainless steel or Teflon 
bottom-filling bailer with stainless steel leaders to 
obtain the sample. Attach a braided polyethylene cord 
to the bailer and slowly lower the bailer into the 
well. After the bailer has filled, slowly raise the 
bailer from the well. Do not allow the bailer to touch 
the ground. Fill the VOA bottle first, checking to 
confirm that the vial is free of all air bubbles. The 
sample for dissolved metals will be filtered through a 
0.45-micron filter prior to preservation. Fill the 
rema1n1ng sample containers by splitting each bail 
full of water among the various sample jars. Add pre
servatives to the sample containers, as appropriate. 
Appropriately discard the cord after each use. 

Seal and label the sample bottles. Record all perti
nent information on each sample (color, odor, sheen, 
etc.) in the field sampling notebook . 

Record 
tivity, 
point. 

the field parameters 
and temperature) at 
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10. 

11. 

Replace well cap. Make sure 
fiable as to. the source of 
analysis parameters, sample 
types are given in Table 3-1. 

well is readily identi
the sample. Well sample 
volumes, and container 

Pack samples for shipping as directed in Subsection 
3. 7. Add ice and vermiculite and seal the cooler for 
shipment. 

12. All sampling equipment will be decontaminated after 
sampling as detailed in Subsection 3 .1. 3 to prevent 
cross-contamination. 

2.2.2 Site Production Well Sampling 

Groundwater sampling of the site production wells will be 
accomplished using the existing permanent pumps. The static 
pumping rate will be measured. Wells that are on-line at the 
time of sampling will be purged by allowing water to flow 
through the sampling valve for 1 minute. Wells not on-line but 
serviceable at the time of sampling will be restarted by a EKCO 
representative and allowed to· run for approximately 15 minutes 
prior to opening the sampling valve. After the wells have been 
purged, each sample container will be gently filled f.rom the 
pump line taking care to avoid aeration and turbulence in the 
sample. A clean glass rod may be used, if necessary, to conduct 
the flow into the sample container. Samples will be labeled and 
handled as stated in Subsection 2.2.1, steps 7 to 11. 

2.2.3 R-1 Through R-4 Monitor Well Sampling 

Groundwater samples will not be collected from the dedicated 
pumps in the R-1 through R-4 monitor wells. The pumps will 
first be pulled from these wells and then sampled in the same 
manner as listed in Subsection 2.2.1. 

2.3 AQUIFER TESTING 

A recovery/drawdown test in eight of the onsite wells will be 
performed in order to determine important aquifer properties 
such as transmissivity and storativity. This test will be 
performed by shutting off the continuously pumping production 
well (W-10) and monitoring the recovery rates in bedrock wells 
R-1, R-2, R-3, W-1, and W-10. Two shallow wells (D-4-30 and 
L-1) and one interface well (I-2) will also be monitored during 
the test to assess whether the bedrock and unconsolidated units 
function as one or two hydrologic zones. Depending upon the 
results of this test and the subsurface conditions encountered 
during drilling activities, an assessment will be made as to 
whether small-scale pumping and/or slug tests will be conducted 
in the shallow wells. I~ these additional tests are necessary, 
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specific protocols will be submitted in a technical memorandum 
and will be submitted to both U.S. EPA and OEPA 2 weeks prior 
to the start of these field activities. 

water levels will be measured with two SE-200 data loggers (or 
equivalent) and wi 11 be monitored after pumping has ceased in 
W-10, unti 1 the water levels have reached near static condi
tions, or for 48 hours, whichever comes first. It is not 
expected that the aquifer will reach a prestressed condition in 
48 hours (48 hours is a restriction imposed by plant production 
requirements), but a time recovery curve will allow calculation 
of storativity and transmissivity. After these conditions have 
been met, pumping will resume in W-10 and the drawdowns will be 
monitored until the water levels have returned to near initial 
levels. 

The specific protocol for the recovery/drawdown test is as 
follows: 

1. Open well caps and monitor downhole and ambient air 
quality utilizing monitoring equipment. Record infor
mation in field notebook. 

2. Measure and record depth to water from the top of the 
casing in all observation wells to be tested and also 
in the pumping well. ·Record as static pumping level 
(pretest level) in the field notebook. 

3. Protect the transducer cables by taping the casing of 
the observation wells and pumping well with duct tape 
to cover the top edge. 

4. Clean each transducer by sequentially rinsing the 
probe and attached line with tap water, Alconox in tap 
water, and distilled water. 

5. Lower the transducers into the observation wells and 
pumping well to a depth of approximately 10 feet below 
the top of the static pumping level, calibrate them 
according to manufacturer's directions, and secure the 
transducer cable with duct tape. 

6. Connect the SE-200 data loggers (or equivalent) to the 
transducers. The data loggers serve to automatically 
record water level fluctuations in each of the monitor 
wells with time. 

7. Activate the data loggers at least 12 hours before the 
start of the recovery/drawdown test to establish back
ground water level conditions. Record the water levels 
approximately every 30 minutes. The pumping rates in 
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8. 

9 . 

10. 

11. 

12. 

13. 

14. 

W-10 and W-1 will be monitored for 1 week prior to the 
start of the test and will be held steady for as long 
as practical. It should be noted that all facility 
production wells are pumped at a steady rate 
constantly and will be maintained prior to aquifer 
testing. 

The pump will be turned off and water level measure
ments at the pumping well and observation wells will 
be taken at the following preselected time intervals: 

Time Since Pumping 
Started (or Stopped) 

in Minutes 

0-10 
10-15 
15-60 
GO-termination of test 

Time Interval Between 
Measurements in 

Minutes 

.01-.5 
1 
5 

30 

The pumping rate in W-1 will be closely monitored 
throughout the test. As necessary, adjustments will be 
made to the pump in order to maintain a constant 
pumping·rate. 

Continue the test until the water levels have returned 
to near static conditions (three or more consecutive 
readings) or up to 48 hours, whichever comes first. 
Turn the pump on and pump at same rate as before the 
test. 

Water level drawdown will be measured following the 
same preselected measurement intervals as during the 
recovery period. Drawdown will be monitored for a 
period of 24 hours or until water levels have returned 
to near pretest levels, whichever comes first. 

After the test but before the data loggers are 
stopped, a hard copy of the data readings will be made 
on the field printer. 

The SE-200 will be post-calibrated according to 
manufacturer's directions to ensure accuracy of the 
data. 

The transducers and the pump will then be removed from 
the wells and decontaminated. 

15. The well caps will be placed over the casing and 
locked. 
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16. Obtain flow rate records of Ohio Water Service wells 
1, 2, and 3 for the test period to determine if they 
are affecting groundwater levels at the site. 

17. All data, including water level and time measurements 
in the pumping and observation wells, pumping rate, 
and distance between the pumping well and observation 
wells, will be evaluated using appropriate equations 
to determine hydraulic characteristics of the aquifer 
system. 

2.4 SOIL GAS 

Soil gas sampling will be used to quickly screen the shallow 
soils at the site for the presence of target volatile compounds 
and thus identify "hot spots" that could indicate possible 
source areas of these volatile organic compounds (VOAs). 
Subsequent soil borings will then be advanced in these possible 
source areas to assess the quantity and vertical distribution 
of the volatile compounds present in the soils. 

Soil gas sampling will be initially performed on a 50-foot 
horizontal grid spacing along the foundation of the facility 
and in the areas of suspect point sources. The soil gas along 
the entire perimeter of the plant will also be sampled in order 
to fully characterize the site. If VOAs are observed at levels 
of concern (above background level and/or above instrument 
detection level), a grid will be established perpendicular to 
the foundation of the facility and will be reduced to 25 feet 
in order to establish the limit of a plume or the location of a 
point source. The grid system will continue until the observed 
VOA levels drop off to background levels or until the property 
boundary is reached, whichever occurs first. Therefore, grid 
spacing will be modified accordingly, depending upon the 
distribution of volatile organic compounds obtained in the 
field. It is anticipated, however, that the sampling program 
will consist of approximately 100 to 150 sampling sites. 

The specific soil gas sampling protocol is as follows: 

1. Soil gas samples will be collected at the locations 
already identified as potential point sources and 
along the perimeter of the plant building and prop
erty at a 50-foot grid spacing. Grid spacing will be 
modified accordingly, depending upon the distribution 
of the volatile organic compounds obtained from this 
survey. 

2. A soil gas probe will be installed to approximately 3 
to 5 feet using a hand-held piston-hammer. 
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3. A Tef Ion tube encased in the copper tubing wi 11 be 
installed in each hole and sealed from the ambient air. 

4. A portable vacuum pump operated at a low flow rate 
will be used to purge and evacuate the soil gas. 

5. After a purge time of approximately 5 minutes a sample 
will be collected in gas-tight sampling bulbs directly 
connected to the Tef Ion sample line upstream of the 
vacuum pump and flow meter. (Each sampling bulb will 
be flushed before sampling by heating in the gas 
chromotagraph (GC) oven to prevent any cross-contam
ination.) 

6. A duplicate sample will be collected at a select 
location in each potential point source area. 

7. All appropriate information such as sampling time, 
sample number, location, sampling depth, and evacua
tion time before sampling will be entered into the 
field logbook. 

8. The samples will be transported to the field labora
tory and analyzed for VOAs within a few minutes of 
collection. 

9. The vacuum pump wi 11 be turned off and disconnected 
from the Teflon tube. 

10. The probe wi 11 be removed from the ground using the 
piston-hammer and will be stored with the equipment to 
be decontaminated. (Each sample probe will be used 
only once daily and will be decontaminated by washing 
it in Alconox and tap water followed by steam 
cleaning.) 

11. The probe hole will be backfilled, if necessary. 

2.5 SOIL SAMPLING 

2.5.1 Source Soil Borings 

Soil borings will be advanced in areas of high soil gas read
ings in order to assess the quantity and vertical distribution 
of the VOAs present in the soil in these areas. Since 13 
potential point sources exist onsite, it is anticipated that 
between 10 and 15 borings wi 11 be drilled to the top of the 
water table. One additional boring will be drilled to the top 
of the water table at a location where no VOAs were detected in 
the soil gas survey. This boring will serve to establish base
line soi 1 conditions. The exact number and location of soi 1 
borings will be finalized after the results of the soil gas 
survey have been reviewed. 
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At each location samples will be collected from depths of 0 to 
2 feet, 4 to 6 feet, ~nd 10 to 12 feet below ground surface or 
at the discretion of the onsi te geologist based upon vapor 
detection, discoloration, or other field indicators. The 
samples wifl be analyzed for VOAs, metals, and cyanide. 

The specific soil sampling protocol is as follows: 

1. Boring locations wi 11 be staked and then approved by 
representatives of EKCO. 

2. 

3. 

4. 

5. 

6. 

Boreholes will be drilled using a hollow stem auger 
drilling rig. 

Soil samples will be continuously collected from the 
boreholes. These subsurface samples wi 11 be obtained 
with a 2-foot long split-spoon sampler driven in 
advance of the bottom of the auger hole according to 
the ASTM (D-1586) Standard Penetration Test to the top 
of the water table. 

A detailed drilling log and record of all samples will 
be maintained by the field geologist/soil scientist. 
Each split-spoon barrel will be decontaminated .between 
samples according to specifications discussed in 
Subsection 3 .1. 3. Extraneous sample material and 
drilling cuttings will be containerized and disposed 
of properly. 

The boring holes will be backfilled immediately after 
sampling. 

One discrete sample will be collected for chemical 
analysis from each interval of 0 to 2 feet, 4 to 6 
feet, and 10 to 12 feet, or from the intervals that 
the field geologist/soil scientist deems most likely 
to have contamination. 

7. One sample for every 10 collected for analysis will 
have a duplicate for quality control. See Subsection 
3 . 6 . 

The actual steps to be followed while collecting the samples 
are: 

a. Record split-spoon depth, blow count, and driller's 
comments in field logs. 

b. If samples for chemical analysis are required, as 
outlined above, the sampler will immediately transfer 
selected samples into prepared appropriate size jars. 
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The outside portion of the sample will be scrapped 
away and discarded. An aliquot should be left in the 
spoon for later description. See Subsection 3. 2 for 
sample container and preservation requirements. 

c. Examine and record in the field logbook the 
descriptions of the split-spoon sample including 
sample recovery, color, grain size, distribution, 
plasticity, and moisture content. Organic vapor 
detector readings wi 11 also be recorded. These data 
will be transferred to a boring log form (see Figure 
2-6). 

d. Close and label sample bottles and record all informa
tion in field notebooks. See Subsections 3.3 and 3.4. 

e. Decontaminate the split-spoon according to methods 
specified in the Subsection 3.1.3. 

f. Prepare samples for shipping as environmental samples. 
See Subsection 3.7, Sample Packaging and Shipment. 

2.5.2 Surface Impoundment Soil Borings 

To sufficiently characterize the material within the lagoon, a 
total of nine test borings were drilled. Six borings were 
bottom soil borings (BSB) and were drilled to a depth of at 
least 16 feet below grade in the bottom of the lagoon or until 
auger refusal. The remaining three borings were slope soil 
borings (SSB) and were drilled to a depth of at least 6 feet 
below grade on the encircling berm and embankment. Figure 2-7 
locates the lagoon soil borings and their respective drilling 
depths. Figure 2-8 illustrates a plan view of each type of 
boring. 

The BSBs were located roughly on two perpendicular lines, with 
the lateral line starting at the former lagoon outfall and 
running approximately north to south. Two BSBs were located on 
the lateral line, one on each side of the longitudinal line. 
The longitudinal line runs lengthwise in the lagoon, which 
located the remaining four BSB: one east of the latitudinal 
line and three in the western end of the lagoon. Each BSB was 
continuously sampled with a 2-foot split-spoon sampler, giving 
a total of eight samples per boring. Each sample was analyzed 
for total metals and cyanide. Four of these samples (the 1st, 
3rd, 5th, and 8th sample) were also analyzed for volatile 
organics. 

Since the lagoon is roughly triangular in plan view, one SSB 
was located on the northern berm, one on the eastern berm, and 
one on the natural embankment that forms the southwest boundary. 
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DRILLING LOG 

I WELL NUMBER: OWNER: 

LOCATION: ADDRESS: 

I 
TOTAL DEPTH 

SURFACE ELEVATION: WATER LEVEL: 

DRILLING DRILLING DATE 
COMPANY: METHOD· DRILLED: 

I DRILLER: HELPER: 
NOTES: 

LOG BY: 

I rf> ..,_v.P'. -0'~'- ~d" DESCRIPTION I SOIL CLASSIFICATION 
o<c.'~ _,~<~'-"'.:;,,._'1'-"'.:;,,._~5:- (COLOR, TEXTURE, STRUCTURES) 

-

I - -

I 
f- -

r- -

I '-- -

- 1- -

I 1- -

' 1- -

I 1- -

1- -

I 1- 1- -

- -

I - -

- -

I - -
- - -

I 1- -

I 
1- -

1- -

1- -

1- ..__ 
• A S.T./11. 01586 SHEET OF 
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Continuous split-spoon samples were taken from each SSB boring. 
Each SSB sample was analyzed for total metals 
Volatile organic anaiyses were also performed 
(sludge) and the last sample from each SSB. 

and cyanide. 
on the first 

Specific soil sampling protocols as discussed in Subsection 
2.5.1 were followed. 

2.6 SURFACE WATER SAMPLING 

The surface water in Newman Creek will be sampled at three 
locations in order to determine if plant activities have had 
any impact on stream quality. The sample points shall be 
located upstream, adjacent to, and downstream of the surface 
impoundment. Locations of the surface water sampling points are 
shown in Figure 2-9. 

The surface water will be sampled in a downstream to upstream 
fashion during low flow conditions. Chemical-resistant gloves 
and boots will be worn when collecting samples. The samples 
will be analyzed for VOAs, metals, and cyanides. 

The specific sediment sampling protocol is as follows: 

1. Each location will be staked before sampling. 

2. The sampler will stand downstream of the sampling 
point while collecting the sample. 

3. The samples will be collected directly into the sample 
bottles as specified in Subsection 3.2, with the 
exception of the samples for metals analyses. The 
samples for metals analyses will be collected in 
clean, unused containers, will be field-filtered, and 
then poured into the container to which appropriate 
preservative will subsequently be added. 

4. All pertinent information will be recorded in the 
field logbook (time of collection, field parameter 
data, physical characteristics of the sample, etc.). 

5. The samples will be packaged as specified in Subsec
tion 3. 7, and chain-of-custody records, sample tags, 
and other required documentation will be completed and 
included with the shipment. 

6. After sampling, the velocity of the stream will be 
measured using a Marsh - McBirney current meter and 
will be measured near the upstream sample location and 
near the downstream location at various locations in 
the stream cross-section. The information will then be 
recorded into the field logbook. 
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7. At the downstream sampling location, a cross-sectional 
area will be measured so that total flow can be 
estimated using USGS methods, as specified in Chapter 
1 of the USGS "National Handbook of Recommended 
Methods for Water Data Acquisition," USGS 1977. 
Outflow from the EKCO plant will be measured at the 
same time. 

2.7 STREAM SEDIMENT SAMPLING 

Five stream sediment samples will be collected from Newman 
Creek at the locations shown in Figure 2-9 to determine if 
plant activities have had any impact on stream quality. Three 
of these samples will be taken upstream, adjacent to, and down
stream of the surface impoundment at the same locations as the 
surface water samples. Two additional samples will be taken at 
locations between the adjacent and downstream samples, one 
directly upstream and one directly downstream of the plant's 
outflow pipe. The stream's sediments will be collected using 
precleaned, dedicated stainless steel trowels from the top 1 to 
2 centimeters of deposited material. These samples will be 
analyzed for VOAs, metals, and cyanides. 

The stream's sediments will be sampled in a downstream to 
upstream fashion. Chemical-resistant gloves and boots will be 
worn when collecting samples. 

The specific sediment sampling protocol is as follows: 

1. The sampler will stand downstream of the sampling 
point while collecting the sample. 

2. 

3 . 

4. 

5. 

1206E-2 

The sediments will be collected using 
stainless steel trowels from the top 1 
meters of deposited material. 

precleaned, 
to 2 centi-

The collected sediments will be placed into a pre
cleaned, stainless steel bucket and then will be 
sieved through a size 10 precleaned, stainless steel 
sieve into another precleaned, stainless steel bucket 
to remove larger pebbles, rocks, and organic debris. 

The samples wi 11 be placed in the sample containers 
specified in Subsection 3.2. The volatile organic 
portion of the sample will be collected first, 
ensuring that the vial is completely filled to avoid 
excess headspace. The Teflon liner should rest on the 
contents of the vial. 

All pertinent information will be recorded in the 
field logbook (time of collection, physical character
istics of the sample, etc.). 
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6 . 

7. 

The samples will be packaged as specified in Subsec
tion 3.7 and chain-of-custody records, sample tags, 
and other required documentation will be completed and 
included with the shipment. 

The dedicated stainless steel 
buckets will be decontaminated 
described in Subsection 3.1.3. 

trowels, sieves, and 
using the procedures 

2.8 SURVEYING 

A general site plan will be developed for the EKCO site. 
Additional vertical and horizontal locations of new monitor 
wells will be surveyed and will be added to the existing survey 
database. Top of casing elevations will be surveyed to the 
nearest 0.01-foot relative to mean sea level (MSL). Horizontal 
locations of wells and borings will be determined to the 
nearest foot based upon direct measurements from buildings and 
other permanent markers. From this site plan and the water 
level data two potentiometric maps will be prepared for the 
bedrock and unconsolidated formations. 

2.9 WATER LEVEL DATA COLLECTION 

The tops of the inside well casings of all monitor wells will 
be surveyed for elevation to the nearest 0. 01-foot. The wells 
will be horizontally located to an accuracy of 1 foot and will 
be located on the site maps to be prepared for this project. 

Groundwater level measurements will be taken using an electric 
water level probe in all wells prior to sampling. Measurements 
will be taken from the surveyed reference point marked on the 
top of the low-carbon steel risers. These data will determine 
the amount of water to be evacuated from each well prior to 
sampling (see Subsection 2.2.1). Water level measurements will 
be taken three times per well or until measurements are within 
±0.01-foot. Measurements will be recorded in the field notebook 
and on field sampling sheets. 

2.10 FIELD ANALYTICAL PROCEDURES 

As part of the analytical protocol for all samples, several 
parameters will be tested in the field. All liquid samples will 
be tested for temperature, pH, and specific conductance (SC). 
At each sampling location a sample aliquot will be collected in 
a clean, B-ounce jar for the purpose of field testing. The 
following subsections describe the procedures for analysis of 
field parameters. 
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2.10.1 pH Measurement 

The pH of all liquid samples will be measured using a Fisher 
Model No. 107 portable water pH meter (or similar). Before 
analyzing a sample, the pH meter will be calibrated and will be 
checked against standard buffer solutions. The probe will then 
be rinsed with distilled water and placed in the sample to be 
tested. One minute will be allowed for the meter to stabilize, 
and the reading will then be recorded in the field logbook. 
After the reading is taken, the probe will be rinsed with 
distilled water and placed in pH 7.0 buffer solution until its 
next use. 

2.10.2 Specific Conductance and Temperature Measurement 

The specific conductance and temperature of all liquid samples 
will be taken with a YSI Model 33 meter (or similar). The probe 
will be rinsed with distilled water in between samples. The 
temperature will be taken with the knob set on "temperature" 
and the specific conductance measured using the appropriate 
range of the "conductance" setting. One minute should be 
allowed for the reading to stabilize prior to recording the 
measurement in the field logbook. When not in use, the probe 
will be placed in a jar of distilled water. 
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SECTION 3 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

3.1 DECONTAMINATION 

All material and equipment will arrive onsite in clean 
condition. Recommended procedures for equipment decontami
nation, described in the subsections below, will be followed 
where applicable. (Procedures for personal decontamination are 
presented in Appendix A.) 

3.1.1 Drilling, Soil Sampling, and Monitor Well Installation 
Equipment Decontamination 

Prior to the start of drilling, all drill rods, augers, bits, 
and split-spoon samplers will be steam cleaned at an area set 
up onsite for this purpose. The decontamination will be 
performed by the drilling subcontractor to the satisfaction of 
the site geologist and will be· documented in the field notebook. 

Augers, tools, drill rods, casings, and screens will be 
inspected to ensure that residue such as muds and machines oils 
are removed. Similar decontamination procedures wi 11 be 
implemented between each boring to prevent cross-contamination 
and to ensure the integrity of soil samples. All equipment will 
also be decontaminated prior to removal from the facility. 

3.1.2 Well Development Equipment Decontamination 

Submersible pumps and equipment used for well development will 
be decontaminated between wells. Pumps will be decontaminated 
by submerging the pump intake or downhole portions in a washing 
solution (laboratory-grade detergent), then in clean potable 
water, and then pumping the solutions through the pump and line. 

3.1.3 Water and Soil Sampling Equipment Decontamination 

Bailers used for water sampling, as well as other miscellaneous 
sampling equipment (split-spoons, buckets, sieves), will be 
decontaminated between sampling points. Pumps used for well 
purging will be decontaminated by submerging the pump intake 
first in a washing solution (laboratory-grade detergent), then 
in clean potable water, and then pumping these solutions 
through the pump system until the discharge is free of deter
gent. 
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The procedure for decontaminating sampling equipment between 
sampling points and for precleaning dedicated sampling equip
ment is as follows: 

• 

• 

• 

Place dirty equipment, (e.g., bailers, pumps, buckets, 
etc.) on a plastic ground sheet at the head of the 
"decontamination line." 

Rinse equipment in a tub of potable water to remove 
surface dirt and mud, if necessary. 

Scrub equipment with a bristle brush in a basin filled 
with laboratory-grade detergent and potable water. 

• Rinse off soap in a tub of potable water. 

• Rinse with reagent-grade methanol . 

• Allow equipment to dry . 

• Final rinse with distilled water . 

• Allow equipment to dry before use. 

• Wrap equipment in aluminum foil to protect from 
contamination, where appropriate. 

3.2 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

All samples submitted for analysis on this project will be 
collected by WESTON personnel. Sampling containers and 
preservatives will be provided on request by WESTON's analyti
cal laboratory. The specific requirements for sample 
containers, preservatives, and analytical holding times are 
discussed in the following subsections. 

3.2.1 Sample Containers 

All containers provided by WESTON will be obtained from !-Chern, 
Hayward, California, the bottle contractor to the U.S. EPA 
Contract Laboratory Program. The containers provided are those 
described in 40 CFR Part 136, No. 209, 26 October 1984. These 
containers are cleaned by !-Chern in accordance with U.S. EPA 
protocols. The containers purchased from I-Chem are !-Chern 
Series 200 containers. Each lot of these containers is 
analyzed in accordance with !-Chern quality control requirements 
and is not shipped by !-Chern unless the QC requirements are 
met. The types of containers that wi 11 be provided for each 
analyte are listed in Table 3-1, along with the holding times 
and preservatives required for each analysis. 
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Table 3-1 

Sample Containers, Sample Volumes, Preservation, and Holding Times 

Analyte 

Volatile Organics 

Metals 

Cyanide 

Analyte 

Volatile Organics 

Metals 

Cyanide 

G = Glass. 
P = Plastic. 

Aqueous Samples 

Container Volume 

G, w/Teflon-lined sili
cone rubber septum 

P, Teflon-lined cap 

P, Teflon-lined cap 

Soil Samples 

2x40 ml 

1 L 

1 L 

Container Volume 

G, w/Teflon-lined sili- 2x40 ml 
cone rubber septum 

G, amber wide-mouth, 500 ml 
Teflon-lined cap3 

G, amber wide-mouth, 500 ml 
Teflon-lined cap3 

lThis is the maximum holding time from date of collection. 
2Mercury holding time is 28 days. 

Preservation 

Cool, 4°C 

Maximum 
Holding Timel 

14 days 

Field - filter 180 days2 
groundwater only 
HN03 pH<2 
Cool, 4°C 

NaOH pH>12 14 days 
Cool, 4°C 

Maximum 
Preservation Holding Timel 

Cool, 4°C 14 days 

Cool, 4°C 180 days2 

Cool, 4°C 14 days 

3samples for metals and cyanide analyses may be collected in the same 500-ml jar. 
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All sample containers provided by WESTON wi 11 be shipped with 
chain-of-custody records (see Subsection 3.5). These chain-of
custody records will be completed by the field sampling per
sonnel and shipped with the samples. 

3.2.2 Sample Preservation 

The preservatives required for all analyses will be provided by 
WESTON with the sample containers. The required preservation 
methods for target analyses are listed in Table 3-1. 

3.2.3 Holding Times 

The holding times for all required analyses are measured from 
time of sample collection and are given in Table 3-1. 

Upon sample receipt at the WESTON laboratory, all sample col
lection dates are noted by the sample custodian. The required 
date for completion of analysis (or extraction) is noted and is 
keyed to the holding time. All analyses that have holding times 
of 48 hours or less are identified by the sample custodian, and 
the appropriate Laboratory Section Manager and analyst are 
notified that the samples are in the laboratory. A Laboratory 
Project Manager has been assigned and wi 11 be responsible for 
ensuring proper execution of all required analyses. 

3.3 SAMPLE IDENTIFICATION AND DOCUMENTATION 

Each sample container will be labeled with the following 
information: 

• Sample identification code specified in Subsection 3.4. 

• Date/time of collection . 

• Preservative . 

• Analysis requested . 

• Any special information including potential level of 
contamination. 

After sample collection and before 
sampling point, the samplers will 
procedures: 

proceeding to 
complete the 

the next 
following 

• Enter the sample into the chain-of-custody record per 
Subsection 3.5 . 

• Apply signed custody seals on opposite sides of the 
container lid. 
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A bound field notebook wi 11 be maintained by the Field Team 
Leader at the site to record daily activities including sample 
collection and tracking information. Entries will be made in 
waterproof ink. A separate entry will be made for each sample 
collected. Entries will include at least the following 
information: 

• Sample identification code. 

• Sample location and depth. 

• Date and time of collection. 

• Sample container/preservative (i.e., cool at 40C) . 

• Analysis requested (i.e., VOA). 

• Sampling personnel. 

• Comments and other relevant observations, such as 
sampling technique and any modifications to the 
sampling procedure, color, odor, texture, and other 
sample characteristics. 

3.4 SAMPLE IDENTIFICATION CODE 

A unique sample code will be assigned to each sample col
lected. This will consist of a character code that describes 
the sample type and location. The sample location is indicated 
by two characters and a number that are identified as one of 
the following: 

• Subsurface soil samples. 
• Sediment samples. 
• Groundwater samples. 
• Surface water samples. 

The number indicates which sampling location in Figures 1-2, 
2-1, 2-7, or 2-8 was sampled. Since three soil samples will be 
taken at every soil boring location, this number is followed by 
another number that indicates the interval sampled in the 
particular soil boring. Sample types and location designations 
are presented in Table 3-2. 

3.5 CHAIN-OF-CUSTODY PROCEDURES 

All WESTON field personnel will follow the U.S. EPA chain-of
custody procedures to ensure preservation of the integrity of 
all samples. WESTON chain-of-custody records will be used for 
all sample manifesting on the project. The chain-of-custody 
records will be initiated by the WESTON laboratory at the time 
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Sample Type 

Subsurface 
Soils 

Sediment 

Groundwater 

Surface Water 

Notes: 

Table 3-2 

Sample Identification Codes 

Sample 
Location Sample Type 

Identifiers Identifier 

SSB1-SSB3 ss 
BSB1-BSB6 
SB-1-SB-15 

1-5 cs 

Well designation GW 
Rl - R5 
I-1 - I-8 
L-1 - L-5 

1-3 sw 

Additional 
Sample Identifier 

Split-spoon 
sample interval 
(i,e.,l to 3 ft) 

Date of sampling 
event 
(i.e., 9/1/88) 

1. Quality control samples will be identified by the addition 
of the following identifiers as required: 

MS - Matrix Spike 
MSD - Matrix Spike/Duplicate Spike 
FB - Field Blank 
TB - Trip Blank 
Dup - Duplicate 

2. Example: A subsurface soil sample taken from SB-1 at the 1 
to 3-foot interval will be designated as 
SB-1-SS-1-3, or a groundwater duplicate sample 
taken on 12 October 1988 from L-1 will be 
designated as L-1-GW-10/12/88. 
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of sample bottle preparation and will follow each bottle 
through the sequence from bottle preparation through completion 
of chemical analysis. A copy of this form is included as 
Figure 3-1. 

Collected samples will be under lock and key or under visual 
control at all times until their shipment to the laboratory. 
WESTON field samplers will act as sample custodians and 
document control officers to monitor the location of collected 
samples and to record vital sample information in field log
books. 

Each sample will receive a unique WESTON.sample number at the 
laboratory and will be logged into the laboratory computer. 
The sample will be assigned to an analysis lot after it is 
logged in the computer system. A chain-of-custody form will 
accompany all samples throughout sample movement in the 
laboratory. Every person handling a sample will note the 
location change, time, date, and reason for movement. 

3.6 QUALITY CONTROL SAMPLES 

The reliability and credibility of analytical laboratory 
results is established by QC samples such as the inclusion of 
scheduled replicate analyses, analysis of standard or spiked 
samples, and the analysis of split samples. Section 5 describes 
in greater detail the Laboratory Quality Assurance Program. 

Field QC samples will consist of replicate soil, sediment, and 
water samples, field blank samples (equipment decontamination 
rinsate), and trip blank samples. Replicate, field, and trip 
blank samples will be analyzed for VOAs. Replicates will be 
collected at a minimum frequency of one per every 20 soil, 
sediment, or water samples collected. The replicates or 
duplicates will be analyzed for the same parameters as those 
analyzed in the samples of the media. 

A field blank begins with a group of laboratory-cleaned sample 
containers. The containers are transported empty into the field 
and are used in collecting "rinse water" obtained by pouring 
laboratory demonstrated analyte-free (HPLC) water over the 
equipment used to receive the various types of samples. Field 
blanks will be analyzed for the same parameters as the samples 
obtained with the equipment from which the blank was collected. 
One field blank will be collected for each 20 samples. 

Trip blanks will be provided by the laboratory and will consist 
of two 40-ml vials with septum caps containing deionized water. 
The trip blanks will be capped in the laboratory and will 
remain capped unti 1 returned to the laboratory with the field 
samples. The trip blanks, to be analyzed for VOAs, will be 
handled and transported in the same manner as field samples. 
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3.7 SAMPLE PACKAGING AND SHIPMENT 

All samples shipped to WESTON's laboratories will be packaged 
and shipped as environmental samples. Sample packaging proce
dures will comply with all U.S. Department of Transportation 
(DOT) requirements for shipment of environmental samples as 
follows: 

• 

• 

• 

• 

• 

The lid of each labeled jar will be secured with a 
strip of custody tape. 

Individual sample jars will then be sealed in Ziploc 
plastic bags and placed in coolers. 

Vermiculite will be placed around the bags in the 
cooler. Ice will be placed in the cooler. 

One chain-of-custody form will be completed for each 
cooler, placed in a large Ziploc bag, and taped to the 
inside lid of the cooler. 

The cooler will be taped closed and sealed with 
custody tape on two sides such that opening the cooler 
will break the custody tape. 

• The following labels will be placed on the cooler: 

- Upward pointing arrow labels on all four sides. 
- "This End Up" on top. 

Samples will typically be transported from the field 
WESTON's laboratory using an overnight carrier service. 

3.8 FIELD EQUIPMENT CALIBRATION 

to 

The reliability and credibi 1 i ty of analytical field measure
ments will be ensured by calibration of the instrumentation. 
The following· subsections review calibration procedures and 
frequencies for the following in-field analytical instruments 
to be used during t~e investigation: 

• HNu Photoionization Analyzer. 
• Organic Vapor Analyzer (OVA). 
• Specific Conductance Meter/Temperature Probe. 
• pH Meter. 

The instruments will be calibrated before and after each field 
use or as otherwise described below. Where necessary, instru
ments will be calibrated each day during field use. The 
manufacturer's recommended calibration procedures will be 
followed. 
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3.8.1 HNu Photoionization Analyzer 

The HNu photoionization analyzer is designed to measure the 
concentration of trace gases in many industrial or plant 
atmospheres. The analyzer employs the principle of photo
ionization for detection. A sensor, consisting of a sealed 
ultraviolet light source, emits photons having sufficient 
energy to ionize many trace species, particularly organics. The 
instrument will be calibrated by following the listed 
procedures: 

l. 

2. 

3. 

4. 

5 . 

6. 

Insert one end of the T tube into probe. Insert the 
second end of the probe into calibration gas to the 
20-200 ppm range. The third end of the probe should 
have the rotameter (bubble meter) attached. 

Set the function switch to the 0-200 ppm range. 

Crack the valve on the pressured calibration gas 
container until a slight flow is indicated on the 
rotameter. The instrument will draw in the volume 
required for detection, with the rotameter indicating 
excess flow. 

Adjust the span potentiometer so that the instrument 
is reading the exact value of the calibration gas 
(calibration gas value is labeled on the cylinder). 

Turn instrument switch to 
check the electronic zero. 
as necessary. 

the standby position and 
Reset zero potentiometer 

Record on the form provided all original and read
justed settings as specified by the form. 

7. Next, set the function switch to the 0-20 ppm range. 
Remove the mid-range (20-200 ppm) calibration gas 
cylinder and attach the low-range (0-20 ppm) calibra
tion gas cylinder as described above. 

8. Do not adjust the span potentiometer. The observed 
reading should be ±3 ppm of the concentration speci
fied for the low-range calibration gas. If this is not 
the case, recalibrate the mid-range scale repeating 
procedures 1 to 7 listed above. If the low-range 
reading consistently falls outside the recommended 
tolerance range, the probe light source window likely 
needs cleaning. When the observed reading is within 
the required tolerances, the instrument is fully 
calibrated . 
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The HNu instrument will be calibrated once per week at minimum. 

3.8.2 Organic Vapor Analyzer 

The OVA is capable of detecting nearly all organic compounds. 
The instrument is factory calibrated to a methane-in-air 
standard, but it can be easily calibrated to any of a variety 
of compounds for precise analyses. 

A "Gas Select" control on the instrument panel is used to set 
the electronic gain to a particular organic compound. Internal 
electronic adjustments are provided to calibrate and align the 
electronic circuits. There are four adjustments on the elec
tronics board, but one adjustment potentiometer, R-38, is used 
to set the power supply voltage and has a one-time factory 
adjustment. The other three adjustments, R-31, R-32, and R-33, 
are used for setting the electronic amplifier gain for each of 
the three calibration ranges. The instrument must be removed 
from its case to access these adjustments. 

To calibrate the OVA to methane, follow the procedures for gain 
adjustment and bias adjustment~ 

Gain Adjustment 

1. Turn on instrument. Set "Calibrate" switch to x10 and 
"Gas Select" control to 300. 

2. 

3. 

4. 

Use the "Calibrate Adjust" knob to adjust the meter 
reading to zero. 

Introduce a methane sample of a known concentration 
(near 100 ppm) and adjust trimpot R-32 on the circuit 
board so that the meter reads the concentration as 
equivalent to that of the known sample. This sets the 
instrument gain for methane, with the gain adjustment 
on the panel ("Gas Select" knob) set at a reference of 
300. 

Turn off the H2 "Supply Valve" to put out the flame. 

Bias Adjustment 

5. Leave the "Calibrate" switch on x10 position and use 
the "Calibrate Adjust" knob to adjust the meter 
reading to 4 ppm. 

6. Turn the "Calibrate" switch to x1. Using trimpot R-31 
on the circuit board, adjust the meter reading to 4 
ppm. 

7. Set the "Calibrate" switch to .x10 again and use the 
"Calibrate Adjust" knob to set the meter reading to 40 
ppm. 
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8. Move the "Calibrate" switch to xlOO position and use 
trimpot R-33 on the circuit board to adjust the meter 
to 40 ppm. 

9. Set the "Calibrate" switch to xlO position and use the 
"Calibrate Adjust" knob to adjust the meter to zero. 

The unit is now balanced from range to range, calibrated to 
methane, and ready for use. 

The OVA instrument will be calibrated once per week at a 
minimum. 

3.8.3 Specific Conductance Meter/Temperature Probe 

The YSI Model 33, or equivalent, is a portable, battery
operated, transistorized instrument used to measure salinity, 
specific conductance, and temperature in surface water, 
groundwater, and wastewater systems. The meter is calibrated 
daily or each time the meter is turned on (if more than once 
per day) by turning the MODE control to REDLINE and adjusting 
the REDLINE control so that the indicator lines up with the 
redline on the meter face. 

3.8.4 pH Meter 

The Fisher Model No. 107 pH meter, or equivalent, is a portable 
pH monitoring instrument for determining pH in surface and 
groundwaters, waste systems, and other water quality appli
cations. 

The instrument requires field calibration daily or each time 
the meter is turned on (if more than once per day). Distilled 
water and buffer solutions (pH 7 and pH 4) are required for 
field calibration. All solutions must be at the same tempera
ture to reduce meter stabilization time and to maintain 
accuracy. The instrument is calibrated as follows: 

1. Rinse the electrode in distilled water. 

2 . 

3. 

Place the electrode in the pH 7 buffer solution and 
allow the meter reading to stabilize. 

Adjust the control using the knob on the front panel 
of the instrument until the meter reads pH 7. 

4. Rinse the electrode in distilled water. 

5. Place the electrode in pH 4 solution and allow the 
meter readout to stabilize. 
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correct value of the pH 4 solution. 

7. Rinse probe in distilled water. 

I 8. Repeat steps 2 through 7. 

9 . Record results in logbook. 
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SECTION 4 

ANALYTICAL PROGRAM 

All analytical work performed in the assessment of groundwater, 
soi 1, and stream/sediment contamination for the EKCO facility 
will be performed by WESTON Analytics using EPA-approved 
methods. Analytical method~ will be those specified in SW846, 
except for specific samples, which will be analyzed using 
modified EPA Method 524 for VOAs to acquire lower quantifica
tion limits. EPA Method 524 will be modified appropriately in 
order to quantify the following compounds: 

• Acetone. 
• Carbon Disulfide. 
• Trans-1,2-Dichloroethene. 
• Vinyl Acetate. 
• 2-Butanone. 
• 2-Hexanone. 
• 4-Methyl-2-Pentanone. 
• 2-Chloroethylvinylether. 

Quality assurance and documentation procedures in accordance 
with CLP guidelines will be performed on an "as needed" basis. 

All samples will be analyzed for the volatile organic com
pounds, metals, and cyanides specified in Table 4-1, Table 4-2, 
Table 4-3, and Table 4-4, as required by the specified analyti
cal method with the corresponding quantification/detection 
limits. All groundwater samples will be analyzed for the 
specified volatile organics, metals, and cyanide. Soil gas will 
be analyzed in accordance with Subsection 2.4. Subsurface soil 
samples will be analyzed for the same volatile organics, 
metals, and cyanides. Three samples wi 11 be taken per soi 1 
boring, and all will be taken above the water table. Surface 
water samples· and sediments taken from Newman Creek will also 
be analyzed for VOAs, metals, and cyanide. Table 4-5 summarizes 
the groundwater assessment/analyses program at EKCO. A detailed 
discussion of analytical methods, objectives, and data 
reporting for each environmental media of concern is given in 
the following subsections. 

4.1. GROUNDWATER ANALYSIS 

Groundwater quality at the site will be monitored at all 
monitor wells (with the exception of D-1-27, D-2-30, and 
D-3-17). Additionally, the three production wells, W-1, W-2, 
and W-10, and the Ohio Water Service well no. 4 will be sampled 
for analysis. 
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Table 4-1 

Volatile Organic Constituents and Detection Limits 
for EPA Method 82401 

Detg~tiQn Limits 2 

Low Water Low Soil/Sediment 
Compound3 CAS Number ug/L ug/Kg 

Volatiles 

1. Chloromethane 74-87-3 10 10 
2. Bromomethane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-3 10 10 
5. Methylene Chloride 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1,1-Dichloroethene 75-35-4 5 5 
9. 1,1-Dichloroethane 75-35-3 5 5 

10. trans-1,2-Dichloroethane 156-60-5 5 5 

11. Chloroform 67-66-3 5 5 
12. 1,2-Dichloroethane 107-06-2 5 5 
13. 2-Butanone 78-93-3 10 10 
14. 1,1,1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate 108-05-4 10 10 
17. Brornodichlorornethane 75-27-4 5 5 
18. 1,1,2,2-Tetrachloroethane 79-34-5 5 5 
19. 1,2-Dichloropropane 78-87-5 5 5 
20. trans-1,3-Dichloropropane 10061-02-6 5 5 

21. Trichloroethane 79-01-6 5 5 
22. Dibromochloromethane 124-48-1 5 5 
23. 1,1,2-Trichloroethane 79-00-5 5 5 
24. Benzene 71-43-2 5 5 
25. cis-1,3-Dichloropropane 10061-01-5 5 5 

lDetection limits listed for soil/sediment are based on wet weight. The 
detection limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis, will be higher . 

2specific detection limits are highly matrix-dependent. The detection limits 
listed herein are provided for guidance and may not always be achievable. 

3Dichlorobenzene will be quantified by extending the method run time. The MDL 
is 5 ug/L in both water and soil. 
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Compound3 

26. 2-Chloroethyl Vinyl Ether 
27. Bromoform 
28. 2-Hexanone 
29. 4-Methyl-2-pentanone 
30. Tetrachloroethene 

31. Toluene 
32. Chlorobenzene 
33. Ethyl Benzene 
34. Styrene 
35. Total Xylenes 

Table 4-11 
(continued) 

CAS Number 

110-75-8 
75-25-2 

591-78-6 
108-10-1 
127-18-4 

108-88-3 
108-90-7 
100-41-4 
100-42-5 
100-43-5 

DetectiQn Limits 2 
Low Water Low Soil/Sediment 

ug/L ug/Kg 

10 10 
5 5 

10 10 
10 10 

5 5 

5 5 
5 5 
5 5 
5 5 
5 5 

loetection limits listed for soil/sediment are based on wet weight. The 
detection limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis, will be higher. 

2specific detection limits are highly matrix-dependent. The detection limits 
listed herein are provided for guidance and may not always be achievable. 

3oichlorobenzene will be quantified by extending the method run time. The MDL 
is 5 ug/L in both water and soil. 
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Table 4-2 

Standard Analytes and Minimum Detection Limits (MDLs) 
for EPA Method 524 

Analytel 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 
Methylene Chloride 
1,1-Dichloroethane 
Chloroform 
1,1,1-Trichloroethane 
1,2-Dichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloropropane 
Trichloroethene 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
1,3-Dichloropropane 
Dibromochloromethane 
Tetrachloroethene 
Chlorobenzene 
Ethyl benzene 
p-Xylene 
m-Xylene 
Bromoform 
o-Xylene 
Styrene 
1,1,2,2-Tetrachloroethane 

Internal Standard 

Fluorobenzene 

Retention Time 
(minutes) 
Column2 

0.97 
1. 04 
1.29 
1.45 
2.33 
3.54 
2.66 
4.03 
5.55 
6.76 
7.00 
7.41 
7.41 
8.94 
9.02 
9.34 

11.51 
11.99 
12.48 
12.80 
13.20 
14.33 
14.73 
15.30 
15.30 
15.70 
15.78 
15.78 
15.78 

8.81 

MDL 
(ug/L) 

0.41 
0.23 
0.27 
0.14 
0.26 
0.17 
0.5 
0.17 
0.14 
0.5 
0.1 
0.08 
0.07 
0.24 
0.27 
0.52 
0.30 
0.20 
0.23 
0.18 
0.19 
0.18 
0.19 
0.19 
0.19 
0.15 
0.16 
0.18 
0.23 

6.45 

!Additional analytes will be quantified as noted in Table 4-3. 
2The column is a 30-meter x 0.32-mm ID DB-5 capillary with a 
film thickness of 1 ~· 
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Table 4-3 

Additional Analytes and Minimum Detection Limits 
(MDLs) for Modified EPA Method 524 

· Analyte 

2-Butanone 
Acetone 
Carbon Disulfide 
4-Methyl-2-Pentanone 
2-Chloroethylvinylether 
Vinyl Acetate 
2-Hexanone 

1206E-2 
4-5 

MDL 
(ug/L) 

1.0 
1.0 
0.5 
1.0 
1.0 
1.0 
1.0 
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Element 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

1206E-2 

Table 4-4 

Inorganic Constituents and Detection Limits 

Detection Level 

4-6 

Water (ug/L) Soil (mg/kg) 

200 
60 
10 

200 
5 
5 

5,000 
10 
50 
25 

100 
5 

5,000 
15 

0.2 
40 

5,000 
5 

10 
5,000 

10 
50 
20 
10 

40.0 
12.0 
2.0 

40.0 
1.0 
1.0 

1,000 
2.0 

10.0 
5.0 

20.0 
1.0 

1,000 
3.0 

0.2 (ug/1) 
8.0 

1,000 
1.0 
2.0 

1,000 
2.0 

10.0 
4.0 
1.0 
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Matrix 

Groundwater 

Soil Gas 

Soils 

Surface Water 

l206E-2 

Location 

Monitor wells L-1, L-2, 
L-3, L-4, L-5 

Monitor wells R-1, R-2, R-3, 
W-1, W-2, W-10 

Monitor wells D-4-30, I-2, 
I-5 

Monitor wells R-4, R-5, I-4, 
I-6, I-7, I-8, S-7, and Ohio 
Water Service well No. 4 

Soils in the vicinity of the use 
of or bulk storage of volatile 
organic compounds 

Up to 15 soil borings taken 
in the area of high soil gas 
readings 

Newman Creek 

- - - - ·- - -
Table 4-5 

Data Objectives 
EKCO Housewares, Inc. 

Parameters 

Volatile organics, 
metals, and 
cyanide 

Volatile organics, 
metals, and 
cyanide 

Volatile organics, 
metals, and 
cyanide 

Volatile organics, 
metals, and 
cyanide 

Volatile organics 

Volatile organics, 
metals, and 
cyanide 

Volatile organics, 
metals, and 
cyanide 

Data Objectives 

RCRA Subpart F 
Groundwater Quality 
Monitoring 

Assessment of horizon
tal and vertical extent 
of contaminant migra
tion 

Assessment of horizon
tal and vertical extent 
of contaminant migra
tion 

Assessment of horizon
tal and vertical extent 
of contaminant migra
tion 

Screening of subsurface 
soils at the site for 
target volatile 
compounds leading to 
source areas of these 
compounds 

Quantification of VOAs, 
metals, and cyananide 
levels in subsurface 
soils 

Quantification of 
contaminant migration 
into Newman Creek 

4-7 

Lab 

WESTON 
Analytics 
in all 
cases 

WESTON 
Analytics 
in all 
cases 

WESTON 
Analytics 
in all 
cases 

WESTON 
Analytics 
in all 
cases 

WESTON 
Analytics 
in all 
cases 

WESTON 
Analytics 
in all 
cases 

WESTON 
Analytics 
in all 
cases 

- -

Methods 

8240, 6000/7000, 
9010 

8240. 6000/7000. 
9010 

8240, 6000/7000, 
9010 

524, 6000/7000, 
9010 

Roy F. Weston, Inc. 

8240, 6000/7000, 
9010 

8240, 6000/7000, 
9010 

- --• 
Data 

Deliverable 
Package 

WESTON Level I 

WESTON Level I 

WESTON Level I 

WESTON Level III 

N/A 

WESTON Level III, 
to verify negative 
results from soil 
gas survey or 10%. 
Remainder Level I 

WESTON Level I 

-
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Matrix 

Stream Sed;ment 
Samples 

Groundwater Assessment 
Analys;s Component 

Newman Creek 

- - - - - --
Table 4-5 

(cont;nued) 

Parameters 

Volat;le organ;cs, 
metals, and 
cyan; de 

Data Object;ves 

Quant;f;cat;on of 
contam;nant retent;on 
;nto Newman Creek 

Lab 

WESTON 
Analyt;cs 
; n all 
cases 

- -

Methods 

8240, 6000/7000, 
9010 

Note: WESTON Level III is full CLP documentat;on and WESTON Level I ;s the standard commer;cal documentat;on package. 
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Groundwater quality will be analyzed for volatile organic 
compounds (Tables 4-1, 4-2, and 4-3) and inorganic constituents 
(specified in Table 4-4). The analytical methods are those 
specified in EPA SW846, with the exception of modified EPA 
Method 524 for volatile organic compounds, which is an 
analytical method approved by EPA under the Safe Drinking Water 
Program. Modified EPA Method 524 will be used for offsite or 
perimeter wells to obtain the lower quantification limits of 
this method at those locations. 

Two levels of data documentation will be obtained for these 
analyses. WESTON Level I (standard commercial) data packages 
will be provided for the majority of· groundwater quality 
analyses. However, WESTON Level III (full CLP) data packages 
will be provided for offsite or perimeter wells that are felt 
to be critical data points in the assessment. These wells are 
specified in Table 4-5. 

4.2 SOIL ANALYSIS 

4.2.1 Soil Gas Analysis 

Details of soil gas analyses are described in Subsection 2. 4. 
Specific locations where soil gas analysis will be conducted 
are as follows: 

• Tanks. 

• 

• 

Underground storage. 

Fuel oil. 
Gasoline. 
Solvent. 

Aboveground tanks . 

Trichloroethylene storage tanks. 
At degreaser tanks within the plant boundary. 

At process well W-10 . 

• In the vicinity of the incinerator. 

• At the hazardous waste storage area. 

• At various locations surrounding the surface impound
ment. 

• At the effluent discharge sewer to Newman Creek. 

• At various locations in the railroad yard surrounding 
the property to the east and west. 
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This analysis will be performed in the field. 

The specific soil gas analytical protocol is as follows: 

1. The soil gas samples will be analyzed in the field 
using a mobile GC unit with an appropriate detector 
specific to the target compounds. Because TCA and TCE 
have been identified at the highest levels in ground
water samples from the site, these two compounds will 
be considered the target compounds and an electron 
capture detector and appropriate standards will be 
utilized. The analytical QA/QC will follow laboratory 
QA/QC procedures for gas chromatography referenced in 
Subsection 5.4.1. 

2. Samples will be drawn from the bulbs with gas-tight 
syringes that will be directly injected into the GC 
unit. 

3. Detection limits will depend upon the interferences 
from other compounds present in the soil gas. 

4. Quantifications of the target compounds will be 
accomplished by the external standard method, with 
calibration check standards being run at least four 
(4) times daily. 

5. All samples will be run in duplicate, usually at 
different sample volumes. Air, nitrogen, and hexane 
blanks will also be run frequently to check for and to 
minimize the effects of carryover or cross-contamina
tion between separate runs. 

6. It is anticipated that approximately 15 samples will 
be collected and analyzed each day. 

4.2.2 Soil Boring Analysis 

Results of the soil gas survey described in Subsection 4. 2.1 
will be used to assist in the determination of the location of 
soil borings. Soil borings will be taken to further define the 
extent and to quantify the levels of VOAs in the unsaturated 
soils in areas identified in the soi 1 gas survey. Up to 15 
borings will be taken, depending on the soil gas findings. 

Selected borings will be sampled at 0-2 feet, 4-6 feet, and 
10-12 feet below ground level or at the discretion of the 
onsite geologist. Factors influencing selection of boring 
material for analysis include the presence of characteristic 
vapors or discoloration not indigenous to the soil type. 
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As before, the boring material will be analyzed for volatile 
organics, metals, and cyanide. Volatile organic compounds will 
be analyzed using EPA Method 8240 as specified in Table 4-1. 
Metals will be analyzed via the EPA 6000/7000 Series Method and 
cyanide will be analyzed by EPA Method 9010. 

A full u.s. EPA CLP data validation and deliverable package 
wi 11 be prepared for soi 1 boring samples selected at random 
(WESTON Level III). The number of these samples selected for 
CLP data treatment will not cause the total number of all 
samples selected for CLP data treatment to exceed 10 percent of 
the total samples analyzed. Samples not selected for the EPA 
CLP data validation will receive the standard commercial data 
deliverable format (WESTON Level I). 

4.3 SURFACE WATER/STREAM SEDIMENT 

Newman Creek runs along the northern boundary of the EKCO 
Housewares property in the proximity of the surface impoundment 
(see Figure 2-1). Surface water and stream sediment will be 
sampled from this creek to quantity the impact of plant 
activity on stream quality. Sampling will be conducted as 
follows. Surface water will be sampled upstream, adjacent to, 
and downstream relevant to the surface impoundment. Sediment 
samples wi 11 also be taken at these locations and two addi
tional sediment samples will be taken between the original 
adjacent and downstream samples. 

Surface water samples will be analyzed for volatile organics 
via EPA Method 8240. Metals and cyanide will be analyzed by 
appropriate methods found in SW-846. Analytical data obtained 
from surface water will be presented via the standard commer
cial data delivetable format (WESTON Level I). Analytical 
results from stream sediment samples will be presented in 
accordance with U.S. EPA CLP data deliverable guidelines 
(WESTON Level III). 

4.4 SAMPLE ANALYSIS PROGRAM 

Table 4-6 summarizes the number of sample containers that need 
to be filled for each sample matrix and analysis, including QC 
requirements. 
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Table 4-6 

Approximate Totals for Number of Container Samples 

Duplicate Sample field Blank Matrix Spike/Matrix Spike Approximate 
Number of Containers Container Container Duplicate Sample Container Total 

Environmental Sampling Per Containers ( 1 for every 20 {1 for every 20 {1 for every 20 Number of 
Media Locations Location Subtotal field samples) field samples) field samples) Containers* 

Groundwater 22 2 voc 88 1 5 1 95 
1 Metal 
1 Cyanide 

Surface Water 3 2 voc 12 1 1 1 15 
1 Metal 
1 Cyanide 

Soil Boring 
Samples 5 2 voc 180 9 9 9 207 

3 depth 1 Meta 1 
intervals 1 Cyanide 

Stream Sediment 
Samples 5 2 voc 20 1 1 1 23 

1 Meta 1 
1 Cyanide 

*Totals are only approximate since daily totals will control the number of duplicate, QC, and matrix spike/matrix spike duplicate 
samples. 

4-12 
1206E-2 

• -



I 

•• I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L3l .., 
I 
I 

SECTION 5 

LABORATORY QA/QC CHECKS 

The purpose of quality assurance/quality control checks is to 
produce precise, accurate, and complete data. The specific QA 
objectives for this project are discussed in Subsection 1. 4. 
Table 1-2 summarizes the QA/QC control for each analytical 
method used. 

5.1 OVERVIEW 

Quality assurance checks are usually divided into two groups: 

• 
• 

Internal checks and laboratory methods . 

External checks usually accomplished by multilabora
tory evaluation of split samples. 

The internal checks described- in this section will be employed 
specifically for this project. Site-specific external quality 
assurance checks are not planned for use during this project 
because WESTON has been subjected to periodic external per
formance audits under the U.S. EPA Contract Laboratory Program. 
As part of those audits, the laboratory has participated 
quarterly in the analysis of performance evaluation samples 
from the u.s. EPA Contract Laboratory Program for organics and 
inorganics. 

5.2 INTERNAL OliALITY ASSURANCE CHECKS 

Internal quality assurance procedures are designed to ensure 
consistency and continuity of data. These procedures include: 

• Instrument performance checks . 

• Instrument calibration. 

• Retrieval of documentation pertaining to instrument 
standards, samples, and data. 

• Documentation of analytical methodology and QC 
methodology (QC methodology includes spiked samples, 
duplicate samples, blanks, and check standards for 
method accuracy and precision). 

• Documentation of sample preservation and transport 
(see Subsections 3.2 and 3.7) . 
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Internal quality assurance checks on field activities will be 
performed by the Field Team Leader. Internal quality assurance 
checks for laboratory activities will be the responsibility of 
the Laboratory Manager. 

5.3 QUALITY ASSURANCE REPORTS 

The Laboratory Quality Assurance Officer will prepare a report 
detailing the following information: 

• Data accuracy. 

• Data precision. 

• Completeness with respect to planned analyses. 

• Results of any performance or systems audits conducted 
during the project. 

• Significant QA problems and recommended solutions. 

This information will be made a part of the final report. 

Comprehensive QA records will be maintained to provide evidence 
of the quality assurance acti:vi ties. Records of the quality 
assurance program implementation will be written and retained 
on file. Quality assurance documents will be archived in the 
project file along with raw data, laboratory notebooks, and 
other information pertinent to the project. 

The retention of quality assurance records is essential to 
provide support in evidentiary proceedings. The original 
quality assurance records, including the front pages of the 
chain-of-custody forms for the EKCO site, will be retained in 
the project file. Long-term storage of these documents in 
archives is described in Subsection 6.3. Quality assurance 
evaluations will be performed prior to releasing data for U.S. 
EPA and OEPA review. 

The Laboratory Manager wi 11 be responsible for ensuring that 
quality assurance records are properly filed and stored and 
that they can be readily retrieved. 

5.4 FREQUENCY OF INTERNAL OUALITY CONTROL CHECKS 

The frequency of quality checks is based on the type of 
analysis. Regularly scheduled analysis of known duplicates, 
standards, and spiked samples are a routine aspect of the data 
reduction, validation, and reporting procedures. Specific 
frequency criteria for internal quality assurance checks cited 
below are presented in the WESTON Analytical Laboratory Quality 
Assurance Plan. 
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5.4.1 Gas Chromatography/Mass Spectroscopy (GC/MS) 

5.4.1.1 GC/MS Instrument Performance Documentation 

Mass spectrometers are tuned on a daily basis to manufacturer's 
specifications with FC-43. In addition, once per shift these 
instruments are tuned with decafluorotriphenylphosphine (DFTPP) 
or 4-bromo-fluorobenzene (BFB) for semivolatiles or volatiles, 
respectively. Ion abundances will be within the windows 
dictated by the specific program requirements. Once an instru
ment has been tuned, initial calibration curves for analytes 
(appropriate to the analyses to be performed) are generated for 
at least five (5) solutions containing known concentrations of 
authentic standards of compounds of concern. The calibration 
curve will bracket the anticipated working range of analyses. 

Calibration data, to include linearity verification determined 
by response factor evaluation (RSD <30 percent for compounds 
named in ensuing Subsection 5. 4 .1. 2 of this operating prac
tice), will be maintained in the laboratory's permanent records 
of instrument calibrations. 

5.4.1.2 GC/MS Method Performance Documentation 

During each operating shift, a midpoint calibration standard is 
analyzed to verify that the instrument responses are still 
within the initial calibration determinations. The calibration 
check compounds will be those analytes used in the EPA Contract 
Laboratory Program's multicomponent analyses (e.g., priority 
pollutants and hazardous substances list), with the exception 
that benzene is used in place of vinyl chloride (volatiles) and 
di-n-octyl phthalate is deleted from the semivolatile list. 

The response factor drift (% D, i.e., percent difference 
compared to the average response factor from the initial 
calibration) will be calculated and recorded. If significant 
(>30%) response factor drift is observed, appropriate 
corrective actions will be taken to restore confidence in the 
instrumental measurements. 

All GC/MS analyses will include analysis of a method blank and 
two spikes (semivolatiles and pesticides/PCBs, as appropriate) 
in each lot of twenty (20) or fewer samples. The U.S. EPA-CLP 
matrix spike solutions will be used for both matrix spikes and 
blank spikes. In addition, appropriate surrogate compounds 
specified in EPA methods will be spiked into each sample. 
Recoveries from method spikes and surrogate compounds are 
calculated and recorded on control charts to maintain a history 
of system performance . 
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A method blank spike duplicate (BSD) sample may be analyzed in 
place of the matrix spike for analytical lots of less than ten 
(10) samples. 

Audit samples will be periodically analyzed to 
verify laboratory performance against standards 
outside sources. 

5.4.1.3 GC/MS Detection Limits 

compare and 
prepared by 

The U.S. EPA-CLP contract required quantitation limits (CRQL) 
are used for reporting GC/MS data (volatiles). These detection 
limits are compared with laboratory-determined instrument 
detection limits to ensure that the reported values are 
attainable. Instrument detection limits are determined from 
triplicate analysis of target compounds measured at three to 
five times the CRQL. The calculated instrument detection limit 
is three times the standard deviation of the measured values. 

5.4.1.4 GC Calibration 

Gas chromatographs will be calibrated prior to each day of use. 
Calibration standard mixtures will be prepared from appropriate 
reference materials and will contain analytes appropriate for 
the method of analysis. 

Working calibration standards will be prepared fresh daily. The 
working standards will include a blank and a minimum of five 
concentrations to cover the anticipated range of measurement. 
At least one of the calibration standards will be at or below 
the desired instrument detection limit. The correlation 
coefficient of the plot of known versus found concentrations 
(or response) must be at least 0.996 in order to consider the 
responses linear over a range. If a correlation coefficient of 
0.996 cannot be obtained, additional standards must be analyzed 
to define the calibration curve. A midpoint calibration check 
standard will be analyzed each shift to confirm the validity of 
the initial calibration curve. The check standard must be 
within 20 percent of the initial response curve to demonstrate 
that the initial calibration curse is still valid. 

Calibration data, including the correlation coefficient, will 
be entered into laboratory notebooks to maintain a permanent 
record of instrument calibrations. 

5.4.1.5 GC Quality Control 

At least one method blank and two method spikes will be 
included in each laboratory lot of samples representing a 
minimun of 5 percent of QC. Lot sizes vary depending on the 
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volume of sample submitted for analysis. Regardless of the 
matrix being processed, the method spikes and blanks will be in 
aqueous media. Method spikes will be at a concentration of 
approximately five times the detection limits. 

The method blanks wi 11 be examined to determine if contamina
tion is being introduced in the laboratory. 

The method spikes will be examined to determine both precision 
and accuracy. Accuracy will be measured by the percent recovery 
of the spikes. These recoveries will be plotted on control 
charts to monitor method accuracy. Precision wi 11 be measured 
by the reproducibility of both method spikes and will be 
calculated as relative percent difference (% RPD). These 
percent RPDs will be plotted on control charts to monitor 
method precision. 

5.4.2 Atomic Absorption Spectrophotometry <AA> 

Atomic absorption spectrophotometers will be calibrated prior 
to each day of use. 

Calibration standards will be prepared from appropriate 
reference materials, and working calibration standards will be 
prepared fresh daily. The working standards will include a 
blank and a m1n1mum of three concentrations to cover the 
anticipated range of measurement. 

Duplicate injections will be made for each concentration. At 
least one of the calibration standards will be at or below the 
desired instrument detection limit. The correlation coeffi
cient of the plot of known versus found concentrations will be 
at least 0.996 in order to consider the responses linear over a 
range. If a correlation coefficient of 0.996 cannot be 
achieved, the instrument will be recalibrated prior to analysis 
of samples. 

Calibration data, including the correlation coefficient, wi 11 
be entered into laboratory notebooks to maintain a permanent 
record of instrument calibrations. 

5.4.2.1 AA Method Performance Documentation 

At least one method blank and two method blank spikes (labora
tory control samples (LCS)) will be included in each laboratory 
lot of samples. Regardless of the matrix being processed, the 
LCS and blanks will be in aqueous media. The LCS will be at a 
concentration of approximately five times the detection limit . 
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The method blanks will be examined to determine if contamina
tion is being introduced in the laboratory and will be intro
duced at a frequency of one per analytical lot or five percent 
of the samples, whichever is more. The LCS will be examined to 
determine both precision and accuracy. Accuracy will be 
measured by the percent recovery (percent R) of the spikes. The 
recovery must be within the range 80 to 120 percent to be 
considered acceptable, with the exception of antimony and 
silver due to documented method deficiencies in achieving 
reliable results. Additionally, the LCS percent R will be 
plotted on control charts to monitor method performance. 

Precision will be measured by the reproducibility of both LCS's 
and will be calculated as relative percent difference (percent 
RPD). Results must agree within 20 percent RPD in order to be 
considered acceptable. 

5.4.2.2 AA Detection Limits 

The laboratory routinely reports EPA-CLP contract required 
quantification limits (CRQLs) for client reports. The CRQLs 
correspond to the SW-846 6000/7000 series detection limits 
listed in Table 4-3. These limits are compared with laboratory
determined Instrument Detection limits ( IDLs) on a ql}arterly 
basis to ensure that the reported values are attainable. IDLs 
are determined from three nonconsecutive days analysis of seven 
consecutive measurements of target compounds at three to five 
times the IDL. Each day's seven measured values are averaged 
and the respective standard deviation calculated. Three times 
the standard deviation of the average of the standard 
deviations obtained from the three days' analysis is defined as 
the IDL. The IDL must be at or below the CRQLs. 

5.4.3 Inductively Coupled Plasma Spectroscopy (ICP) 

5.4.3.1 ICP Calibration 

The inductively coupled plasma spectrometer will be calibrated 
prior to each day of use. Calibration standards will be 
prepared from reliable reference materials and will contain all 
metals for which analyses are being conducted. Working cali
bration standards will be prepared fresh daily. The working 
standards will include a blank and a minimum of five concentra
tions to cover the anticipated range of measurement. Duplicate 
readings will be made for each concentration. At least one of 
the calibration standards will be at or below the desired 
instrumental detection limit. In order to consider the 
responses linear, the correlation coefficient of the plot of 
responses versus concentrations will be at least 0.996. If a 
correlation coefficient of 0.996 cannot be obtained, the 
spectrometer will be recalibrated prior to analysis of samples. 
This calibration will be· done quarterly to verify the linear 
range of the instrument. 
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Calibration data, including the correlation coefficient, will 
be entered into laboratory notebooks to maintain a permanent 
record of instrument calibrations. 

On a daily basis, the instrument will be calibrated using a 
standard at the high end of the calibration range. This 
standard must not deviate more than ±5 percent from the 
quarterly established value. The calibration is verified with a 
mid-range calibration check standard that is prepared from a 
different source than the instrument calibration standard. This 
standard must not deviate more than ±10 percent from the target 
value. In addition, a linear range check at approximately two 
times the detection limit will be analyzed to verify linearity 
near the detection limit. 

5.4.3.2 ICP Quality Control 

At least one method blank and two method blank spikes (labora
tory control samples: LCS) will be included in each laboratory 
lot of samples. Regardless of the matrix being processed, the 
LCS's and blanks will be in aqueous media. The LCS will be at a 
concentration of approximately five times the detection limit. 

The method blanks wi 11 be examined to determine if contamina
tion is being introduced in the laboratory. 

The LCS results will be examined to determine both prec1s1on 
and accuracy. Accuracy will be measured by the percent recovery 
(% R) of the spikes. The recovery must be within the range of 
80 to 120 percent to be considered acceptable. Additionally, 
the LCS % R will be plotted on control charts to monitor method 
accuracy. 

Precision will be measured by 
LCS's and will be calculated as 
PRD). Results must agree within 
considered acceptable. 

5.4.3.3 ICP Detection Limits 

the reproductability of both 
relative percent difference (\ 
20 percent RPD in order to be 

The laboratory routinely provides EPA-CLP contract required 
quantitation limits (CRQLs) for client reports. The CRQLs 
correspond to the SW-846 6000/7000 series detection limits 
listed in Table 4-3. These limits are compared with laboratory 
determined Instrument Detection Limits ( IDLs) on a quarterly 
basis to ensure that the reported values are attainable. IDLs 
are determined from three nonconsecutive days' analysis of 
seven consecutive measurements of target compounds at three to 
five times of IDL. Each day's seven measured values are 
averaged and the respective standard deviation calculated . 
Three times the standard deviation of the average of the 
standard deviations obtained from the three days' analysis is 
defined as the IDL. The IDLs must be at or below the CRQLs. 
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5.5 OUALITY CONTROL SAMPLES 

Standard analytical quality control checks to be instituted by 
field and laboratory personnel include but are not limited to: 

• Field Blanks Samples prepared using analyte-free 
water supplied by the laboratory (or purchased from 
commercial sources that certify the quality of the 
water) by running the water through the decontaminated 
sampling implements and directly into a prepared 
sample container. During field sampling a field blank 
will be collected and analyzed from each group of 
samples of a similar matrix type for each batch of 
samples or for each 10 samples received, whichever is 
more frequent. 

• Trip Blanks - Volatile organic samples prepared in the 
laboratory using analyte-free water. The trip blanks 
accompany the field samples during transport to the 
site, during collection, packaging, and transport to 
the lab, during analysis, and will be contained in the 
same type of sample container as those used in the 
current sampling effort. One trip blank sample will be 
analyzed for each day of sampling. 

• Duplicate Samples - Samples collected from the same 
sampling location at the same time. Soi 1 duplicates 
will be homogenized (with exception of VOA samples). 
At least one duplicate sample will be analyzed from 
each group of samples of a similar matrix type or for 
each 20 samples received, whichever is more frequent. 

• Matrix Spike/Matrix Spike Duplicate - Samples in which 
compounds are added before extraction and analyses. 
The recoveries for spiked compounds can be used to 
accept or reject data. At least one spiked sample 
analysis will be performed on each group of samples of 
a similar matrix type and concentration for each batch 
of samples or for each 20 samples received, whichever 
is more frequent. 

5.6 SOIL GAS OA/OC PROCEDURES 

WESTON has developed a QA/QC program for soil-gas investigation 
that has been accepted by U.S. EPA for use on Superfund sites. 
The main points of the program are: 

• Copper/Teflon probes are used only once during the day 
and then steam cleaned at the end of each working day 
to eliminate the possibility of cross-contamination. 
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Probe adaptors (steel reducer and tubing) are 
continually checked for contamination by running 
system blanks. Adaptors are also cleaned at the end of 
each working day by baking in a GC oven. 

Glass syringes are purged with carrier gas (nitrogen) 
and baked out between probe samplings. 

The analytical QA/QC will follow laboratory QA/QC procedures 
for gas chromatography and GC/MS referenced in WESTON Analytics 
QA/QC plan. In addition, quantification of the compounds in the 
soil gas will be accomplished by the external standard method, 
with calibration check standards being run several times daily. 
Twenty percent of the samples will be run in duplicate, usually 
at different sample volumes. At one soi 1 gas sampling point, 
replicate samples will be taken over a period of time in order 
to demonstrate precision and lack of variability of concentra
tions at a particular site over small periods of time. Air, 
nitrogen, and hexane blanks will also be run frequently to 
check for and m1n1m1ze the effects of carryover or cross
contamination between separate runs. 
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SECTION 6 

DATA MANAGEMENT 

6.1 FIELD AND TECHNICAL DATA 

The field and technical (non-laboratory) data that will be 
collected can generally be characterized as either "objective" 
or "subjective" data. 

Objective data include all direct measurements of field data 
such as field screening/analytical parameters and water level 
measurements. Subjective data include descriptions and observa
tions. Soil boring and well logs (Figures 2-3 through 2-6) 
include both types of data in that the data recorded in the 
field are descriptive, but can be reduced using a standardized 
lithologic coding system. 

Field Logs 

All data collection activities performed at a site will be 
documented either in a field notebook or on appropriate forms. 
Entries will be as detailed and descriptive as possible so that 
a particular situation can be recalled without reliance on the 
collector's memory. All field log entries should be dated. 
Field notebooks will be bound books and will be assigned to 
individual field personnel for the duration of their stay in 
the field. All field log forms will be kept in ring binders 
assigned to individual field personnel. 

The cover of each notebook or ring binder will contain the 
following information: 

• Person to whom the book is assigned. 
• Project name. 
• Start date. 
• End date. 

6.1.1 Data Reduction 

As described in Subsection 6.1, all field data will be recorded 
by field personnel in bound field notebooks and on the 
appropriate forms in ring binders. For example, during 
drilling activities the field team member superv1s1ng a rig 
will keep a chronologie log of drilling activities, a vertical 
descriptive log of lithologies encountered, other pertinent 
drilling information (staining, odors, field screening, atmos
pheric measurements, water levels, geotechnical data), and a 
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labor and materials accounting 
completion of each test boring 
completed that will include 
descriptive data. 

in his/her bound notebook. Upon 
or monitor well, a form will be 

lithologic codes along with 

After checking the data in the field notes and forms (see Data 
Validation in Subsection 6.1.2 below), the Laboratory Data 
Administrator wi 11 reduce the data to tabular form, wherever 
possible, by entering it in data files. Where appropriate, the 
data files will be set up for direct input into the database. 
For example, the form for a test boring or well log will be 
checked against the field notes and then keypunched directly to 
the database. Other objective data may be set up in spread
sheet type tabular files (e.g. , water level data) . Subjective 
data wi 11 be filed as hard copies for later review by the 
Technical Manager and for incorporation into technical reports 
as appropriate. 

6.1.2 Data Validation 

Validation of objective field and technical data will be per
formed at two different levels. On the first level, data will 
be validated at the time of collection by following standard 
procedures and QC checks (e.g., triplicate measu:rements) 
specified in Subsection 6.2. At the second level, data will be 
validated by the Data Administrator who will review it to 
ensure that the correct codes and units have been included. 

After data reduction into tables or arrays, the data will be 
reviewed for anomalous values. Any inconsistencies of anomalies 
discovered by the Data Administrator will be resolved immedi
ately, if possible, by seeking clarification from the field 
personnel responsible for collecting the data. 

Subjective field and technical data will be validated by the 
Technical Leader, who will review field reports for reasonable
ness and completeness. In addition, random checks of sampling 
and field conditions will be made by the Field Supervisor, who 
will check recorded data at that time to confirm the recorded 
observations. Whenever possible, peer review will also be 
incorporated into the data validation process, particularly for 
subjective data, in order to maximize consistency between field 
personnel. For example, during drilling activities the Field 
Supervisor will schedule periodic reviews of archived litho
logic samples to ensure tha~ the appropriate lithologic 
descriptions and codes are being consistently applied by all 
field personnel . 
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6.2 LABORATORY DATA 

The laboratory data will include all 
laboratory analysis of samples, such as 
and chemical testing. 

6.2.1 Data Logging 

data generated from 
results from physical 

The sample custodian, upon receipt of samples for analysis 
accompanied by a completed request for analysis and/or chain
of-custody form, will perform the following: 

• Verify completeness of submitted documents including 
the chain-of-custody forms. 

• Log in samples, assign unique lot log numbers, and 
attach the numbers to the sample container(s). 

• Open the project file and enter data on the laboratory 
computer. 

• Assign priority and hazard rating criteria. 

• Store samples in refrigerated sample bank . 

6.2.2 Data Collection 

In addition to the data collected in the field and recorded on 
the chain-of-custody forms, data describing the processing of 
samples will be accumulated in the laboratory and recorded in 
laboratory notebooks. Laboratory notebooks will contain: 

• Date of processing. 
• Sample numbers. 
• Client (optional). 
• Analyses or operation performed. 
• Calibration data. 
• Quality control samples included. 
• Concentrations/dilutions required. 
• Instrument readings. 
• Special observations (optional). 
• Analyst's signature. 

6.2.3 Data Reduction 

Data reduction is performed by the individual analysts and 
consists of calculating concentrations in samples from the raw 
data obtained from the measuring instruments. The complexity of 
the data reduction will be dependent on the specific analytical 
method and the number of discrete operations (extractions, 
dilutions, and concentrations) involved in obtaining a sample 
that can be measured. 
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For those methods using a calibration curve, sample responses 
will be applied to the linear regression line to obtain an 
initial raw result, which is then factored into equations to 
obtain the estimate of the concentration in the original 
sample. Rounding will not be performed until after the final 
result is obtained to minimize rounding errors and results will 
not normally be expressed in more than two significant figures. 

Copies of all raw data and the calculations used to generate 
the final results will be retained on file to allow 
reconstruction of the data reduction process at a later date. 

6.2.4 Data Validation 

System reviews are performed at all levels. The individual 
analyst constantly reviews the quality of data through calibra
tion checks, quality control sample results, and performance 
evaluation samples. These reviews are performed prior to 
submission to the ·Laboratory Section Managers or to the 
Analytical Project Manager. 

The Laboratory Section Manager and/or the Analytical Project 
Manager will review data for the precision, accuracy, and com
pleteness criteria to assess the validity of the measurements. 
Selected hard copy output of data (chromatograms, spectra, 
etc.) will be reviewed to ensure that results are correctly 
interpreted. Unusual or unexpected results will be reviewed and 
a resolution will be made as to whether the analysis should be 
repeated. In addition, the Laboratory Project Manager or 
Laboratory Section Manager will recalculate selected results to 
verify the calculation procedure. 

The final routine review is performed by the Laboratory Manager 
prior to reporting the results to the client. Nonroutine audits 
are performed by regulatory agencies and client representa
tives. The level of detail and the areas of concern during 
these reviews are dependent on the specific program 
requirements. 

6.2.5 Data Reporting 

Reports will contain final results (uncorrected for blanks and 
recoveries), methods of analysis, levels of detection, surro
gate recovery data, and method blanks data. In addition, 
special analytical problems and/or any modifications of 
referenced methods will be noted. The number of significant 
figures reported will be consistent with the limits of 
uncertainty inherent in the analytical method. Consequently, 
most analytical results will be reported to no more than two 
significant figures. Data are normally reported in units 
commonly used for the analyses performed. Concentrations in 
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liquids are expressed in terms of weight per unit volume (e.g., 
milligrams per liter). Concentrations in solid or semisolid 
matrices are expressed in terms of weight per unit weight of 
sample (e.g., micrograms per gram). 

Reported detection limits will be the concentration in the 
original matrix corresponding to the low-level instrument 
calibration standard after concentration, dilution, and/or 
extraction factors are accounted for. 

6.2.6 Data Deliverable Package 

Upon completion of the data reporting for a batch of samples, a 
deliverable package will be assembled for EKCO Housewares, 
Inc., U.S. EPA, and OEPA review. The type and content of each 
deliverable package will depend on the data objectives from the 
samples being analyzed. The two different package types being 
used for this project are summarized below. 

6.2.6.1 Level I: Standard Commercial Data Deliverable Package 

Level I is the standard commercial data package that includes: 

• A cover page describing data qualifiers, sample 
collection, extraction, and analysis dates, and a 
description of any technical problems encountered with 
the analysis. 

• Spreadsheet sample data with QC result summaries. 

6.2.6.2 Level III WESTON Analytics 

A Level III data deliverable package is the full U.S. EPA CLP 
data report as described in the U.S. EPA CLP Statement of CLP 
Work (7/85). 

6.3 DATA ARCHIVING 

The laboratories will maintain on file all of the raw data, 
laboratory notebooks, and other documentation pertinent to the 
work on a given project. This file will be maintained for 5 
years from the date of invoice unless a written request is 
received for an extended retention time. 

Data retrieval from archives will be handled in a similar 
fashion as a request for analysis. Specifically, a written work 
request to include a quotation must be submitted for retrieval 
of data. Client confidentiality will be maintained with 
retrieved data. Consequently, the laboratory wi 11 honor only 
those requests for data authorized by the original client. 
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6.4 DATA REPORTING 

At the conclusion of this study a final report will be pre
pared. The report will first be submitted as a preliminary 
draft for regulatory agency review and comment. The report will 
include discussion of regional and site-specific hydrogeology, 
well and boring logs, water level data, cross sections, ground
water contour maps, chemical analysis results from soil and 
water samples, and quality assurance/quality control docu
mentation. Laboratory results wi 11 include results from both 
field and laboratory quality control samples. 
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SECTION 7 

PERFORMANCE AND SYSTEM AUDITS 

7.1 GENERAL 

Independent audits of field sampling, preservation, shipping, 
and equipment cleaning procedures conducted by U.S. EPA or OEPA 
representatives are anticipated during the course of the 
project. Audits, if any, will be conducted during actual field 
operations. 

After such an audit has taken place, the OEPA auditor will be 
requested to brief the Field Team Leader to discuss any 
nonconforming actions or procedures observed. Corrective action 
(if any) that may be taken as a result of the audit will be 
documented in the project files. 

7.2 FIELD AUDITS 

An unannounced audit of the ECKO Housewares, Inc. site 
pertaining to conformance with QA/QC procedures .may be 
performed by designated WESTON personnel. The auditing of field 
operations is in keeping with WESTON Corporate QA policy and is 
primarily performed for internal use. The Corporate QA Manager 
randomly chooses the project to audit. The auditor informs the 
Project Manager of the audit the day prior to auditing. A 
written report on the results of this audit (and where neces
sary a notice of nonconformance) will be submitted to the 
following: 

• u.s. EPA Site Manager. 
• OEPA Site Manager. 
• Project Manager. 
• Field Team Leader. 

A nonconformance notice describes any nonconforming conditions 
and sets a date for response and corrective action. The 
response is reviewed by the U.S EPA Site Manager and, if 
satisfactory, is approved in writing. 

At the completion of the project, a final quality assurance 
audit will be performed. A statement will be included in the 
final report that summarizes any deviations from approved 
methods and their impact on results. Data completeness, 
prec1s1on, and accuracy will be evaluated to determine suffi
ciency of the data obtained during the project . 
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7.3 EXTERNAL AUDITS 

Unannounced audits of the field procedures or laboratory may be 
conducted by U.S. EPA or OEPA. Written reports on the results 
of these audits will be distributed to the same individuals 
listed in Subsection 7.2. Nonconformances will be addressed in 
a manner similar to the procedures applicable to field audits. 

External performance audits are periodically conducted as 
requirements for formal laboratory certification programs, such 
as analyzing public drinking water systems. WESTON does par
ticipate in these external audits. 

7.4 CORRECTIVE ACTION 

7.4.1 General 

The Project Manager will ensure that additional work that is 
dependent on the nonconforming activity is not performed until 
the nonconformance is corrected. 

When a nonconformance or deficiency is identified during a 
formal U.S. EPA or OEPA audit or during a routine WESTON QA 
inspection, corrective action will be initiated by the Field 
Team Leader or other appropriate individual (e.g., Laboratory 
Quality Assurance Manager). The auditor will also be respon
sible for ensuring corrective actions that adequately address 
the nonconformance have been taken. A nonconformance report 
form will be filed for nonlaboratory-related deficiencies. 

Technical staff will be responsible for reporting suspected 
technical nonconformances by initiating a nonconformance report 
on any issue, deliverable, or document. Project personnel will 
be responsible for reporting suspected quality assurance 
nonconformances by initiating a nonconformance report. The 
technical and/or analytical Project Manager will be responsible 
for ensuring that corrective actions for nonconformances are 
implemented by the following: 

• Evaluation of reported nonconformances. 
• Control of additional work on nonconforming items. 
• Determination of disposition or action to be taken. 
• Maintenance of a log of nonconformance. 
• Review of nonconformance reports. 
• Evaluation of disposition or action taken. 
• By ensuring conformance. 
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7.4.2 Laboratory Activities 

7.4.2.1 Gas Chromatography/Mass Spectrometry 

The GC/MS instrumentation will be employed in this project for 
organic compound analyses. During each shift the analyst wi 11 
verify that the instrument responses are within the initial 
calibration. The response factor drift (percent RSD) will be 
calculated and recorded. If calibration check compound (CCC) 
and system performance check compound (SPCC) criteria are not 
met, corrective action will be taken as per the U.S. EPA CLP 
Statement of Work for Organics Analysis. 

7.4.2.2 AA/ICP Spectroscopy 

An inductively coupled plasma (ICP) spectrometer and an AA 
spectrometer will be employed for the analysis of inorganics 
(metals). As described in OP 21-20-019, the calibration curve 
frequency and criteria will be utilized with specified cor
rective action taken as required. Such corrective action 
follows the U.S. EPA CLP Statement of Work for Inorganic 
Analysis. 
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SECTION 8 · 

PREVENTIVE MAINTENANCE 

8.1 FIELD EQUIPMENT 

An inventory control system governing field equipment and 
instrumentation will be maintained by the equipment storeroom 
supervisor as the basis for maintenance and calibration 
control. The inventory control documentation includes the 
following: 

• Description of instrument . 

• Manufacturer, model number, and serial number . 

• Identification number . 

• Name, address, and telephone number of company that 
services the instrument or equipment. 

• Type of service policy . 

• Timing and frequency of routine maintenance, service, 
and calibration. 

8.2 GENERAL EQUIPMENT MAINTENANCE AND REPAIR 

Instruments will be maintained in accordance with manufactur
ers' specifications. More frequent maintenance may be required 
depending on operational performance. Instrument logs will be 
maintained to document the date and type of maintenance 
performed. 

Contracts on major instruments with manufacturers and service 
agencies are used to provide routine preventive maintenance and 
to ensure rapid response for emergency repair service. Minimal 
instrument· down-time is experienced through the use of these 
contracts. 

8.3 LABORATORY EQUIPMENT 

The following instrumentation will be used for 
analyses: 

1. Analysis by gas chromotography of organic 
consisting of: 

• Volatiles (VOAs) . 

8-1 
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2. Analysis by AA and/or ICP of inorganic compounds 
consisting of: 

• Metals. 
• Cyanide. 

Procedures for maintenance and calibration are in accordance 
with the manufacturer's specifications and are described in the 
WESTON Laboratory Quality Assurance Plan (OP 21-20-018) . Full 
manufacturer's service agreements are maintained for all GC, 
AA, and ICP instrumentation. Typical response to emergency 
repairs takes place within 24 to. 48 hours. Spare parts are 
retained in the laboratory's inventory for routine repair. 
Trained service representatives may be consulted or used for 
more complex repairs. 

8-2 
1206E-2 



I 
I 
t 
I 
I APPENDIX A 

HEALTH AND SAFETY PLAN 

I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 

•• 1206E 

I 
I 



Project_-.JP[..5,..~~~~~U-&-P.r~~~~~---:~~~:;c::~~~~~;:f;i~~~-

,_ w.o.t:~~~~~~~~~s:-~#J~~~~itiliilf 

Requested by Telephone: 

-~~~~-: ·.: 

Equipment to be retu 

-~ :~ -~~~~;i-
:: Ship Equipment to: 

.. -.~~~. -~. _,:-
.. ·r~ ·: -. -,· 

-.- J ";- . ; . 

--~ 

.. 

· Site Safe y Coordinator: __ __,=...!,___:S=....!b...L.Jo.t...L.r..s.c_'!'s:::.~r~J~..::..\~d-~...a..l'O"'-_· .f.ltoo;::-::------_;_-- : -- . 

Site Level of Protection: (NamD ~- ": .... .' :· " ~~ ~ . - . .. 
.•r· • • ~~~~~'-..J,~- , :. 

-~~~~···r-: .. -~~-~ 7:-# 

:_:~~~- ... (A, 8:~-·?.~ ~-.Z~j_-~·.'· ,: ;~\~_~< . _ .... ~-.-.:. :. 
Site Safety Plan: · ~ = -. I I -~ :.,..:.:-:~_..,-~.;-· 

( ~:::::: :: _<o_a_t~-) I...L......li-='.....!.f-1-f--l·-.-g..l...~;~.!::!.·. -------~ ·?~·;_~~:·_·_: _____ · ~---~-f~_·: ~£~ 
(Date) · · . , ·."-4f:~~-f.~ ·-: . · · . 

:~ ...... ..,. _ _}~ .. 
) Submitted to DSO/RSO on ·" .. · · ·.; ·' · 

- ~ • • .·. ~-- __ $,> 

Approved byDsOi.RSO on 

Date: - s· . ) . f f ' '. · ,;. · ----------:--- ;, ~-
·,;.}-.;a;.. ... . . ~ . :- . 'j; ';.'~:::: 
-~~'j.:. ... .,~ .. ~- ~.•.-:,.,. '• r• •;,...· .,....._~1"--

Date: -~ · · · :-,;. · ·- · - r-.. r · 
. . "'. - . ~ 

-~-:-:-~~ . .::,::·; 
.... _,. 

Signature of person receiving the equipment 

p,,. •. Heartt> a"O Sarery Ye''ow . Re-questor 'Nhtte. Central Eou•Dment Stores 



~VIEWER 

HASP REVIEW CHECXLISI 

Purpose of Review Plan: 1:=1 Information/Draft Plan Review 

I ~· Pre-approval Rev ie•· 

I~~ PO/PM Approval 

1::1 RS0/050 Approval ~~) 

I=; Personnel on Plan Certified 

: ~ SHSC Certified 

Is the Plan Technically Sound? 

· -:-/ Is the Plan "Do bl '' - -a e : Reality? 

.,ll'. Deficiencies: Explain: 

(()No - '-

~ v. ~c. ()..v\ hu <Jx<v' d)f.A ... h fJ i & 

k~y ite~s.} ~~~-·~~s~~~~~~~~~-~='~·=u~-~+~~~~~~·t~~%~~~~-

f!'10 f lf CM-.:& .\t ~ .J,;o &.fro f e1r ~ f=-

Status: 

Jt.::-: ACH TO PLAN! 

~i],J 
! ~ 01£ ~. Ap-;.:-o\'~ _! 

1=:1 Correc~io~~ ~ade on Plan 

~ait For Corre=~:ons 

I 0the.r 

""l~u- fw Abcve... f:.eJ()-.,f_ 
LOG IN !Nf'Oi\.'-'_z::-io!; 0~ J-l..ASP LOG! THA."iK YOU! ~ 

• 
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WORI LOCATION PERSONNEL PROTECTION 
AND SAFETY EVALUATION FORM 

Attach Pertinent Documents/Data 

Fill in Blanks As Appropriate 

wo t 299f ·02- 0/ 

Division ECorJ 
Office (t/£5f CfffsTEf?. 
Prepared by L. Sher'f(.l d Ske/e_;_ 
Da te._~l.j.....J ,/g"""-+-j fJ:;....:8"'------
A. Work Location Description 

1. · Name [CJ(O l#orSENMB 

3. Type: HW Site ( ) 

Spill ( ) 

) Existing WESTON Work Location 

Reviewed by ~ 
Date , .... ' ' ... p 

Approved by ~ 
Date t -Jf .... ,., 

2. Location 3d 9-reef /Vi 
fnASSt /len I a!+ra 

Industrial <X, 
Construction ( ) 

( ) Existing Client Work Location . 

Other ()()Describe G.f,Q.,'t)vJftTEe/~iL COnTA-IKtlflfJ-Ti(/(. 
AI ~IT( 

. A I 
6. Size = /31) Au<f 
7. Surrounding Population C'flt c~ n1AS'ft u.c., )vfl- 2,000 fee~ b tAs-
8. Buildings/HOIY''!S/Industry U]ltf fo /fccwu !Nci.JJffl2y j l?,l.ht.Al ~s-¢ 

hcr?t~5 h [As[ f S'ov!GJ ,5v b. t6ha..n £ts/cl.u.!JbC(flt~ k !'/~ t- /1;( 
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9. Topography [nAJJ y B4 (g[UwAJ t'f4J~) ~ '1 s:rap,~~'·· 
f\J tw a¥+tl [f ((~ M d tN lv S ccy~a was £,fL. . 

10. Anticipated Weather h AJf.c..rt ~ f.rt.e( 5 ~ 
11. 

12. Site History lq{.$ b!5MJ rT)lktaCO?>tC&ON:JJSc'Yr efRtl..e,pJi~a. . 
t1' ":1- vs(d pcrceJD..,,.; +-~l-Ien ~A-n~ opvtJ.I/7,;.,~ "'AJ 1<; ~ 11~ ,. . 
t« m~~ mil d·M, Sl,pU CO..Scllr. CuU.t..l\kll t 'Per:....:+ "'9YS 

g!!l 1 bJ'e WAM., c Caa.hd ) fi'Wn pvf" J.,sgt -6& ~ p fol.,cl !CIZJ ll1<i I : 
B. Hazard Description 

1. Background Review: Complete c")<> Partial ( ) 

If partial, why? ________________ _ 

2. Hazard Level: A ( ) B ( ) 

Unknown ( ) C ( ~ ) D ( )( ) 

Justification !),cvmc!lvh& l~w ~ of w ltt,/f$ ~ A•t I waft iJ :_ I 

I 
3. Types of Hazards: {Attach additional sheets as necessary1 

5435A 

A. Chemical Inhalation ( X) 
Ingestion ( X ) 

Explosive 

B. 

Biological ( ) 

Skin Contact ( 'f. ) Toxic 

Describe 12oc"7""'d J=eoef\ of TIA, T< G, li,JJ(:/ 
. c>Jocu:~. {L....c:l ~J ~s 

Physical <,X> Cold Stress 'X, Noise 

Heat Stress c X> Other 
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, Desc r i be_,&.,~,.;;.~.pu.:.~--~~-:.1.=..;teS:;..;1;:.~-.;;;;_~~-......;.:.&..a:;~..A-./-....=.;;..;;.:::: 
~. 

c. Radiation ( 

Describe ___________________________ __ 

4. Nature of Hazards: 

Ai~ ( X) . Describ~ t/of, b /.'t.J,""- J ~·c.s. .fbi cq:ul.. 

I 44 k Of\?M ns /put~ as I SrKa M..:\ wdl ~ · I r I r ~1 
Soil <)( ) Descri e P61ftrhU. Ap,lyi.ua2 rMfrJs U, ~-Su 
So;[~. MaA lu.'f'Yl ( Cr- ~'Ph JCcl ) 
Surface Water ( ) Describe ----------------------
Groundwater ( ',( ) Describe (u!b~s ppm fctds a{ TCA, Tc E" 

b,ck(~ 1 fA(Lflt; 1 I. 2. Dukk!?~ 1 t'ctCcns. Catkcf- t!M.k Ctiv 
wln~l~ ~•"Y.::aS ~NlJ.. OS tN~ I V..'1eShc.'\ 7F Otner ( ) QDescr [be. ________________________ _ 



•,. Chemical Contaminants of Concern ( . ) N/A 

TLV I.D.L.H. source/Quantity 
Contaminant lPPM~ lPPM~ Characteristics 

? -rCA ?;50 • 

1 c,e- 5o ~{J()() 

, 1 Dichl~e~ 10o(PeL) .11-,010 

:I Dt c.CtlCJZoe~ lOO ( rt;t.) Jf,6""UD 

~~sLL n;Jkl~ 1 'l 

-A~ f».tw. I oo (Pte..) Z,ffUD 

(()'~ 

'\ ~ 0 

J,1; citw·~ 

-

\01> 2' (JOIJ 

)O"b ( ~~L) ID,ODD 

I ppm- ~ pptn.---> 
I S "';"'. Ce.il'~j 

------------------- _,_, ... ,. ,_..... = 

Gw / so•'ls 

Route of 
Exeosure 

/AI~~~ 
INJtsh~/ 

(ON loc.f-

LJhJo.b~ 

Symptoms of 
Acute Exeosure 

p,.~1'•JIS I l/f((Jit$CitJVStl~f 

d·· !ole "''S'S I l)t ''"~f. 
~..,.h,., s 

tJt.rhso, htGAi«k, vcfu.l 
~s IU.~ N-.ti<St-a 1 "•'"1 
I Ot cf.a-f- './-/11«~ f- < 1~ 

f),.," f•"~ra,£-.rt=•·OIC,,.n 
s~~ 'rr, 'ICJthJtT ~. 

,,,+. t_~cf, rtsp. ~~sf4,, 
~,c, ,., ... : J:;,cf'~~;_, 

F) i !"JA"f/~ff I "&IISfQ 

fCit1• ""') 

~QffiA. 1 rtSf•nakAt,. ntLO'f 
lt\.U.~(. ,r,.,f. J t.yc ,,,..,._ 

1 
Si<.ft1 d•~rGI~-.hc.t 

w~a.~S' 1 "ca& o.~ks, 
c!.f'OW~·-'~I'J ~ C-na. t'Wf-M. 
e.,c. ,. '5~., iad-. 1 

D·t~S ~,...J-,J.., 
l11c11, ~...;t.,'!', ~rr• f. of · 
~ ,.~ s ' tJo ~. HJoal-, Vfiii.A.i f 
o.'JCIJI,'Itfd ,-.i.J 

1 
Ju,..J, l.r 

Wt.c-..K. 1 obdc.rn. (:'~~ 
GL bi.t'lt\'htmJo-
lht'~ 1 r!tA.I'C] 

'/o 
IP ~·At~ 

Instruaents 
used to Monitor 

Conta11inant 

1 J -~-~ 
? 

q, 5 
lhiU 

~ I ~o 

1 . 
ty.c,s 1 ~o 

.,.," ro.z..fo"A 

!· '" I 5o 
~NO ID·'I-/ 0./,. 

1.1-(, 1 /00 

'"'"" ltl· z I Ot/1 

~-<1 J { (ji) 

f-4-Ntl 10-Z. {tJIII 

1·5'"' I I(~ 
~tU fO. Z. /CN I 

",qq s { 4-~ 
Ullvto.J..fov 
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1. Work Location Instrfment Readinqs ( ) N/A ~ ) ~· 
Location 015i1t ds l:.UCi.ft fA.qJ.d,~ wdls -1-"P.e~S 

8. 

' 02 __________________ _ 

Radioactivity ___________ _ 

FID ______________________ ___ 

Other ____ -=========~------

Location W - ( (p-14x}?C. vdf) 
-- ...... 

' 02------------------------
Radioactivity __________ _ 

FID ______________________ ___ 

Other ____ ---___________ __ 

Location 

' 02----------------
Radioactivity _______ _ 

FID ______ ---________________ __ 

Other ____ ---________________ ___ 

' 02 _______ ---______________ __ 

Radioactivity ______________ _ 

PID -
Other _____ ---_______________ _ 

t L!L _______ _ 

PID_--.LN~D'-----
Other -----------
Other ________ __ 

t L!L ____________ _ 

t ~ .. 3 t 
PID 3fl't!! I U fP" I f!ptD I (' 

Other --------
Other --------

t L!L~-------------

PID Sow!, Q p.pt,5 '-fp ,+, 
Other -------
Other --------

t L!L._~w-__,.,.....,...--........,.,_.. 
,. PP'" I 0 ,,. I ~ 511''" . 

PID 5Sf.pml IW"J 'PP"" I{)) 
Other -------
Other --------

Hazards expected in preparation for work assignment. <,XS N/ A. 

Describe: ________ --________________________ __ 

-------------------------------------------------------------
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• c. Personnel ment 

Protection 

A B ( C c)() D ( ) Location/Activity: 

h ,, M s fs I/ • ~ .~ f) '~Jl ~ 

A Location/Activity: 

2. 

Respiratory ( ) N/A Clothing ( ) N/A 

( ) SCBA, Airline ( ) Fully Encapsulating Suit 

( ~ ) Full Face Respirator ( ) Chemically Resistant 
(Cart. (:, ,!'(..- H ) Splash Suit 

( ) Apron,_ Specify 

( ) Escape Mask ( ) Tyvek Coverall 

(C..)<~> Saranex Coverall 

( ) None c t>) ( "' ) Coverall, Specify . (6 /3-cn 
f 

( ) Other ( ) Other 

( ) Other ( ) Other 

Head ' E:te ( ) N/A Band Protection ( ) N/ A 

t-(..> Hard Bat ( c t-1)) ( ~) Undergloves ia:ft< 
Type 

( ~) Goggles ( ) Gloves 
Type 

( ) Face Shield ( cH)) c)'> Over gloves 1>v0 
Type 

( Chemical Eyeglasses ( ) None 

( ) None 

( ) Other ( ) Other 



Foot Protection ( ) N/ A 

·' ~ ~-~ 
''- ( ~) Safety Boots 

D. 

'C tN ('f..) Disposable Over boots 

( Other 

3. Monitoring Equipment ( ) N/A 

( CGI 

02 Meter 

Rad Survey 

) Detector Tubes 

Type: ------

Personnel Decontamination 

Required ( y) 
EguiEment Decontamination 

Required ( 'f) 

(Attach 

( )(l PID 

( '{_l PID 

) Other 

( ) Other 

Diagram) 

-------

----------------

Not Required ( 

(Attach Diaaram) 

Not Required ( ) 

If required, describe and list equipment _______________________ __ 

AI CO!l}tr( 

--------------------------------~~ 
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I. 
E. Personnel 

WORK LOCATION MEDICAL FIT TEST CERTIFIC 
NAME TITLE/TASK CURRENT CURRENT LEVEL 

1. ( ) ( ) ) 

2. ) ( ) { ) 

3. ( ) ( ) { 

4. ( ) ( ) ( ) 

s. { ) ( ) ( ) 

6. ( ( ) ( ) 

7. { ) ( ) ( ) 

a. { ) ( ) ( ) 

9. ( ) ( ) { 

10. ) ( ) 

Site Safety Coordinator __________________ _ 

Page 9 of 14 
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-- ·e 
G. Subcontractor's H@alth and Saf@ty Program Evaluation ( ) N/A 

Name and Address of Subeontraeton 5Jb~<.- ;<b/ (Yt'CU&/, yd . 

Activities to be Conducted by Subcontractor=----------------------------------~-----

~ 

Medical Surveillance Program 

Personal Protective Equipment Availability 

On-Site Monitoring Equipment Availability 

Safe Working Procedures Specification 

Train1ng Protocols 

Anctllary Support Procedures (if needed) 

Emergency Procedures 

Evacuation Procedures Contingency Plan 

Decontamination Procedures Equipment 

Decontamination Procedures Personnel 

EVALUATION CRITERIA 

Ad!9,uate 

( 

( ) 

( 

( ) 

( 

( 

( ) 

( ) 

( ) 

( ) 

Inadequate 

( ) 

( ) 

( ) 

( ) 

( 

( ) 

( ) 

( ) 

( ) 

( ) 

GENERAL HEALTH AND SAFETY PROGRAM EVALUATION: ADEQUATE ( ) 

Comments 

INADEQUATE ( ) 

ADDITIONAL COMMENTS: ____________________________________ ~~------------------------~--------------------

I :VI\ LU/\TION CONDUCTED BY=---------------------------- DATE=--------~--------------



a. 

I. 

5435A 

Contingency Contacts 

Agency 

Fire Department 

Police Department 

Health Department 

Poison Control Center 

State Environ~nt~;rf'l9 
Aqency ()Ju 

EPA-Reqional Offic 

EPA-ERT. ICOM 

Spill Contractor 

State Police 

F.A.A. 

Civil Defense 

On Site Coordinator 

Site Telephone 

Nearest Telephone 

Other w<S ltn u ... 5 

Contact Phone Numw. 

'Z33. /6~ 
~30'(15:-

430- 7i" ~ 
~0-?11_ 

Contingenex Plans 

Spill, Accidental Release; Describe /.A'I'I~ali}1 Q IJO-L<)/e :< 6: 

a.. d P<JI>ff ftre (t»l/CL !kpf. 
II Fire Explosion' Describe __________________________________ _ 

OtherJ Describe --------------------------------------------

Exit Routes, Communication Systems; ~~scribe -----------------

Page 12 of 14 
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MEDICAL EMERGENCY 

Name of Hospital /()d,5_5_ Jt# C«,,n~m0 /ks;z1 (rJJ 
Address: ~1S:: 2 t! Sf~. IJE; Phone No. g32- J 1C I 
Name of Contact. _________________ _ 

Address: Phone No. 
-r..v_ ;; 1 .J --,---L- d 

Route to Hospital: (Attach Map) lu..y_ /~Jov et .adt(l .10qtl GI..TCJ 3- · ? 01ID c~~ c:~ D11!f ~» t. ii sl/rr t- -f...k <1:2, 
~ 2 b(tJcfj_ __ J ~s e' /,;J 'r """ iLJ t . 

Travel Time 5 From Site (Minutes) _ ____::~--
Distance to 
Hospital (Miles) /. S: 

Name/Number of 24 Hr. Ambulance Service tl3 - 10s- I 
~~ cu fu 

--- -·- --- i 
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---- ---------------

HEALTH AND SAFETY PLAN 
APPROVAL/SIGN OFF FORMAT 

I have read, understood, and agreed with the information 
set forth in this Health and Safety Plan (and attachments) 
and discussed in the Personnel Health and Safety briefing. 

Name 

Name 

Name 

Name 

Name 

L .Sh~d S~eie 
Site Safety 
Co-ordinator 

Signature 

Signature 

Signature 

S1gnature 

Signature 

cf __ LJ cf;t_ 
Signature 

-t )1oJ ~pu.;~ r(!Vfr 

~ ~uW JorG~~~ ~~-~ 
Director, Corporate Signature 
Health and Safety 

?~p~ Mckl~rE~ 
Project Manager 

Project Director/ 
Department Manager 

Signature 

Personnel Health and Safety Briefing Conducted By: 

Name Signature 
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Date 

Date 

Date 

Date 

Date 

·~/a /oQ' 
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UNITED STATES ENVIRONMENTAL PROTECTION AGESCY 
REGION 5 

230 SOUTH DEARBORN ST • 
CHICAGO, ILLINOIS '0604 

REPLY TO TM.I Ant!IITIOio' OP· 

APR 28 tass 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Timothy McGuiness, Manager 
Environmental Engineering 
American Home Products, Incorporated 
685 Third Avenue 
New York, New York 10017 

Dear Mr. McGuiness: 

5H5-12 

Re: Ekco Housewares, Inc. 
OHD 045 205 424 

My staff has rev1 ewed E kco Houseware, Inc.'s revised Groundwater Quality 
Assessment Plan wh1ch was received by the United States Environmental Protection 
Agency (U.S. EPA) on April 4, 1988. This plan 1s approved by the u.s. EPA 
with the following mod1f1cat1ons: 

1. Your 1mplementat1on schedule has been revised to expedite the 
1nstallat1on of the Phase 1 mon;tor1ng wells (See Attachment); 

2. Our Agency requires the installation of a monitoring well 
cluster located off-site to the northeast of Newman Creek at 
the same site where the Interim Measures Piezometer will be 
constructed; and 

3. Install an additional bedrock monitoring well adjacent to 
proposed lagoon monitoring well L-3 that is screened 1n the 
Sharon Sandstone aquifer. 

Upon receipt of th1s approval with modification letter, begin all act1v1t1es 
committed to within your Groundwater Quality Assessment Plan. It is understood 
that the installation of monitoring wells, 1n advance of your proposed schedule 
with1n your revised plan, 1s approved by the u.s. EPA provided that the 
Installation Protocol 1s followed. The on~y revision of the Monitoring We11 
Installation Protocol necessary fs·that all unconsolidated monitoring wells 
be installed with 10 foot and not 20 foot screens • 

=-=·~ 
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P1ease contact Walter N1ed of ~ staff at (312) 886·0992, if you have any 
questions concerning the approval letter. 

S1ncere1y yours, 

~ 1.' ,A,.-1 
Joseph M. Boyle, Act1ng Chief 
RCRA Enforcement Branch 

Enclosure 

cc: Michael Savage, OEPA·CO 
M1chae1 Eggert, OEPA-CO 
Susan McCauslin, OEPA·NEOO 

.:.. -=·-
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HVPOPROBE~ SAMPLER 
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HYPOPROBE~ SAMPLER 

1. INTRODUCTION 

The Hypoprobe sampler is a ••grab•• 
type saapler designed for use in 
small-diameter wells or boreholes, 
or in open water systems such as 
lakes or the marine environment. 
The Hypoprobe provides a 111eans for 
obtaining hermetically sealed and 
pressurized samples £ro111 virtually 
any depth below water up to 1000 
meters•. This type o£ sample is 
particularily valuable when analy
zing for dissolved gases or vola
tile components. 

Other features of the Hypoprobe 
sampler include time-and-depth 
independent activation of sampling 
and elimination of many possible 
sources of sample contaaination. 
For example, there is no contact 
between the sample vial and fluid 
from any depth or source other 
than that being saMpled. Human 
contact with the sample is also 
inhibited by the methodology used 
in the Hypoprobe Sampler. 

1.A. PRINCIPLE OF OPERATION 

The Hypoprobe saapler is typically 
configured as shown in Figure 
1. It is lowered into the body to 
be sampled <eg. a well> on the end 
of an activation tubing. The other 
en~ of the tubing ia connected to 
a hand puap uaed to activate the 
sampling aechanislll. 

• 1000 a using stainless steel 
vials, 100 111 using glass vials. 

• 
~-h\J, l d 

M"""'" ~~=~· -.; •-••••< ••·:•o 

~~~~i 
:,,~, -c 

:...-..;. ....... --- b 

:1 II -=-- ' ="·. --= I I . 

II 
fl. 
W! 
i'-t-tt-- • 

. . : , 

.. 
.. ~-.. .. = : . 

... . .. 
.. . ' ~ ._.___ .· .. 

Figure 1. Hypoprobe Sampler. 
Principle of Operation. 

a> Hypoprobe Sampler. 
b> activation tubing. 
c> well casing. 
d> hand puap for activation~ 

INSTRUCTION HANDBOOK Revised 871119 Page 2 



• 

• 

HVPOPROBE~ SAMPLER 

In a closeup view <Figure 
2>, the Hypoprobe is seen to 
contain an evacuated sample vial, 
sealed by a septum. A spring
loaded double-ended hypodermic 
needle is located between this 
septum and another septum which 
seals the lower end of the sampler 
housing. 

The sampler is activated by using 
the hand pump <Figure 1) to apply 
air pressure on a piston mounted 
in the upper end of the sampler. 
The piston is therefore forced 
downward, causing in turn the 
needle to penetrate first the 
lower septum, and then the septum 
in the vial. The vacuum in the 
vial then causes fluid from the 
sampled body to enter the vial. 
This process continues until the 
pressure in the vial has increased 
to that found at the current 
depth. 

When the vial has been filled, the 
sampler may be deactivated by 
releasing the air pressure applied 
through the activation tubing. The 
spring will relax, causing the 
piston to contract and the septa 
to reseal. Pressure in the sample 
vial will be maintained. ' ~ , 

r-
1 

~ 
I: 
I 

Ji 
l 

:I 

Figure 2. Standard Hypoprobe 
Saapler. 
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l.B. HYPOPROBE SAMPLER VARIATIONS 

There are a nuaber of different 
variants of the basic Hypoprobe 
sampler which may be selected: all 
are covered by this manual. For 
instance, by use of both single
and double-ended saaple vials and 
an additional <central> needle 
assembly, sample vials may be 
cascaded <Figure 3>. This permits 
simultaneous retrieval of dupli
cat~ samples, or samples in which 
head-space has been eliminated. 

Hypoprobe sampler housings and 
sample vials are also available in 
a range of sizes and materials. 
Vials may be made in glass or 
stainless steel, and have a volume 
of 35, 150 or 500 milliliters. 
Housings may be made from various 
plastic materials or stainless 
steel, for any of the available 
sample sizes. 

Optional equipment for the Hypo
probe includes aanually operated 
tubing reels, in-line/down-hole 
"Millipore"-type filtration adap
ters, and a housing evacuation 
port. I 

I -~ 

i 
~ 

T 
' I 
I 

J 

'"J ~1. • 
rtd1 

I •. 

F1gure 3. Cascaded Sampler. 
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2. KIT DESCRIPTION - COMPONENTS 

The BAT Hypoprobe Samplin~ Kit is 
delivered in a sturdy plywood 
carrying case. Included is all 
equipment necessary for use of the 
Sampler with existing monitoring 
well installations or open water 
systems. As described in section 
1, there is a kit for each of the 
three basic sample sizes. All of 
the kits have the same basic con
tents, with the only major dif
ference being in the size of 
various components. The kits for 
35 and 150 ml samples, both stan
dard and cascaded, also include a 
num~er of sample vials. 

Upon delivery, it is important 
that you familiarize yourself with 
the contents of this manual. You 
should also learn as soon as pos
sible the name, quantity, use and 
location of all items in the kit. 
Figure 4 is a drawing of an open 
carr~ing case. The spaces are 
labelled, end a short description 
of the part<s> contained in each 
space is given in Table I. 

Note that no tools other than 
those included in the kit are 
required for assembly and opera
tion of the Hypoprobe Sampler, nor 
should any others be used. All 
parts are precision machined and 
designed to be assembled gently, 
by hand. Use of tools will likely 
damage the fine finish, and 
perhaps even the parts themselves. 

INSTRUCTION HANDBOOK Revised 871119 Page 5 
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Table I. Hvpoprobex" Saapler Kit parte list. 

a. Saapler housing. 
b. Top assembly. 
c. Bottom assembly. 
d. Lower needle assembly. 
e. <Central needle assembly.> 
f. < "'Ki llipore" filter adapter. > 
g. Hand operated activation pump 

and accessories. 
h. Double-ended hypoderaic needles 

<25 pee>. 
i. Long <yellow, 0.9x40 mm> 

single-ended hypodermic needles 
<10 pes>. 

j. Short <blue, 0.6x25 mm> single
ended hypodermic needles <10 
pes>. 

k. Syringe 5 ml. 
l. Set of spare springs <2 pes 

each> for needle assemblies: 
lower 1.5x12x25 mm, 

2.0x14x25 mm, 
<central l.Ox12x25 mm>. 

m. Set of spare 12.5x8 ma septa 
for sample vials <10 pea>. 

OOOOOiOOOOO 

oo o o·oTo·o.oo o 

(0) CSl t 
t 0 1:::11 6! 0 

u 

n. Set of spare 12.5x8 mm sep~ 
for septua insert < 10 pea> • / 

o. Smell screwdriver with tool in 
handle for handling hypodermic 
needles. 

p. Set of spare 0-ringe <5 pes 
each> for: 
bot to• asselll. 500•1 30. 2x3 .• 011 

1501111 30.2x3.011 
3511l1 15.3x2.4mm 

top asse•bly 5001111 39.2x3.011' 
150ml 30.2x3.011' 

35ml 15.3x2.4111m: 
septu• insert, filter adapter 

13.3x2.4m 
q. Water driven aspirator for 

evacuating sample vials. 
r. Large piece of tubing with 

rubber stopper for use with 
aspirator. 

s. Hose with needle adaptors for 
use with aspirator. 

t. Wrenches <14 ••> for use with 
"Swagelok" fittings <2 pes>. 

u. Tweezers for handling needles 

n 

Figure 4. Sa•pling kit carrying caae. 
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3. DOWNHOLE SAMPLER DESCRIPTION 

Cross sections of the down-hole 
portions of the Hypoprobe samplers 
are shown in Figures 5A and 58. 
The standard sampler contains six 
major subassemblies; the cascaded 
sampler, seven. Detailed descrip
tions and instructions for assem
bly of each of these units is 
found in later sections of this 
handbook.-

a> The activation tubing connects 
to the sampler using a 
"Swagelok"-type fitting. 

b) The top assembly, which sup
ports the sampler housing, 
consists o£ the t'op adapter and 
its extensions, the activation 
piston housing and the activa
tion plunger. 

c> The sampler housing is a cylin
der threaded internally at 
both ends. Note that although 
the ends o£ the housing may 
appear to be identical, sample 
vials can only be inserted into 
one end. 

d> Inside the housing is the 
sample vial or viala. 

e> Th~ lower needle assembly £its 
into the housing below the 
vial, end is spring-loaded to 
ensure proper activation end 
meinten ance o£ press~res. 

f> The bottom aaaeably 
the Sampler housing 
videa the acceaa path 
flow. 

completes 
and pro
for -fluid 

g> The central needle assembly is 
used only with a cascaded samp
ler. It £its into the housing 
between the two vials, and like 
the lower needle assembly, is 
also spring-loaded. 

n r, 
! -~ ----a----~ 

~~1.:-· J.;, , ~ p r:-n 

~~; ~r:r 
~\ :·-: 

I 

il 
I• 

I' 

li 1 

II ~; 
iJ li 

I
I I 
1 I 

II ,,, ' .. II l. ·" . ' 

A. 
Standard 
Hypoprobe 

g 

B. 
Cascaded 
Hypoprobe 

Figure 5. Sampler subassemblies. 
a> activation tubing. 
b> top aaaembly. 
c> aampler housing. 
d) aample vial<a>. 
e> lower needle assembly. 
£) bottoa aaaembly. 
g> <central needle esseably.> 
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4. PREPARATION OF HOUSING 
SUBASSEMBLIES 

The downhole sampler end each of 
its subassemblies requires certain 
preparations. 

4.A. TOP ASSEMBLY 

The top assembly, shown in Figure 
6, consists of the top adapter <e> 
with its two appendages, the acti
vation piston housing <b> and the 
activation plunger <c>. Around the 
adapter body is en 0-ring <d>, 
which ensures the integrity of the 
seal created when the adapter is 
screwed into the sampler housing. 

Figure 6. Top aaae•bly. 
e> top adapter. 
b> activation piaton housing. 
c> activation plunger. 
d> o-ring 30.2x3.0 •• <150 ml>, 

or 39.2x3.0 •• <500 ml>, 
or 15.3x2.4 •• <35 ~~ 

INSTRUCTION HANDBOOK Reviaed 871119 Page 8 
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4.B. BOTTOM ASSEMBLY 

The bottoa assembly is s~own in 
Figure 7A. ~t has two components, 
a closure plug <a> and a septum 
insert (b). Figure 7B is a cross 
section of the septum insert. 

It will periodically be necessary 
to replace the septum, as shown in 
Figure 8. Using the screwdriver 
found in the Kit, pry out the 
septum. Wet a new septum with 
distilled water to aid insertion, 
and push it so that it just 
fastens in the insert. By screwing 
the insert into the closure plug, 
the septum will be forced the rest 
of the way into place. 

Both the closure plug and septum 
insert use a-rings <c and e in 
Figure 7> to ensure the integrity 
of the seals created when they are 
screwed together and attached to 
the housing. 

A. exterior 

:I 
_j 

~) 

B. cross sectior 

Figure 7. Bottom asse•bly. 
a> closure plug. 
b> septua insert. 
c> o-ring 30.2x3.0 mm <150 ml>, 

or 30.2x3.0 •• <500 ml>, 
or 15.3x2.4 m• <35 ml>. 

d> septu• 12.5x8.0 m•. 
e> o-ring 13.3x2.4 •m. 

' I I 
( 
\ 
' I 
' 

.. ~- ........ 

\! 

I . 
I I 

Figure 8. Reaoval o£ septum £roa 
septum insert and sample 
vials. 
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4. C. OPTIONAL ""MILLIPORE" FILTER 
ADAPTER 

The adapter for in-line filtering 
is shown in Figure 9. If used, 
this unit replaces the septum 
insert in the bottoa assembly. It 
consists <Figure 9A> of a filter 
adapter connector <e>, a dispos
able filter unit <b>, end a filter 
adapter housing <c>. As seen in 
cross section <Figure 9B>, the 
connector contains a septum <d> 
and o-ring <e> identical to those 
found in the septua insert. 

4.D. LOWER NEEDLE ASSEMBLY 

The lower needle assembly <Figure 
10) consists of a plastic needle 
holder <a> in which a double-ended 
hypodermic needle <b> is mounted. 
This needle must be replaced prior 
to each sampling operation. Remove 
the old needle by covering its 
long end with the needle handling 
tool and screwing counter-clock
wise. Carefully discard the 
needle. USE CAUTION! Bodily con
tact with needles can lead to 
infection, contamination or 
disease <eg. hepatitis>. 

v 

c 

A. exterior B. cross secti 

Figure 9. Filter adapter. 
a> filter adapter connector. 
b) "Millex" 25 mm diameter 

disposable filter unit. 
c) filter adapter housing. 
d> septua 12.Sx8.0 mm. 
e> o-ring 13.3x2.4 am. 

Figure 10. Lower needle assP•b!y. 
a> needle holder. 
b> double-ended needle. 
c> spring l.Sx12x25 mm. 
d> spring 2.0xl4x2S mm. 
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To prepare a new needle for use, 
twist o££ both ends o£ its plastic 
case. Hold the needle by the 
plastic adapter, not on the metal! 
Using the tweezers provided with 
the kit, remove the rubber guard 
from the short end of the needle 
<Figure 11>. 

Place the long end o£ the needle 
into ~he needle handling tool. Use 
the tool to carefully insert~ the 
short end of the needle through 
the larger opening in the needle 
holder, and into the small hole in 
the center of the holder <Figure 
12>. Screw in the needle clockwise 
just until it seats. Don't over
tighten!' Then remove the needle 
tool. The springs on the needle 
holder <Fig. 10, c and d) should 
always be kept in place. 

4.E. OPTIONAL CENTRAL NEEDLE 
ASSEMBLY 

The central needle assembly <Fig
ure 13> is used only with cascaded 
samplers. Needle removal and 
insertion is done in a manner 
similar to that !or the lower 
needle assembly. Be sure to insert 
the needle !rom the end o£ the 
holder having a long, narrow 
interior shaft. 

Figure 11. Remove the rubber 
needle guard. 

f 

'· 
r 

Figure 12. Insert the needle into 
the needle esseably. 

Figure 13. Central needle 
eaaea-b l y • 

e) Needle holder. 
b> double-ended needle . 
c> springs 1.0x12x25 mm. 
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5. SAMPLE VIAL PREPARATION 

A vial which holds a representa
tive, undisturbed £luid sample is 
the ultiaate goal o£ any sampling 
syste~. By always carefully fol
lowing the instructions given in 
thLs end other sections of this 
manual, such samples can be taken 
routinely, with e minimum of 
e££ort, and meximua confidence. 

Semple vials should be labelled 
with a reaoveable, adhesive-type 
label <not included in the kit>. 
Labels should be numbered in e 
unique, non-repeating sequence. 

All vial parts, disassembled, can 
be thoroughly washed and ster
ilized by en appropriate means, 
eg. boiled or autoclaved !or 10 
minutes at 105 degrees Celsius 
<221 degrees Farenheit>. When cool 
end dry, the parts may be reas
sembled finger tight. Do not over
tighten! No tools need be used. 

S.A. VIALS FOR STANDARD HYPOPROBE 

A single-ended sample vial £or the 
standard Hypoprobe <Figure 14A> 
consists o£ four parts. A flexible 
septum <a>, together with a te£1on 
washer Cb>, is aounted inside a 
type "'H" plastic cap c c>. This 
asseably is screwed onto a 
threaded, single-ended glass Cor 
stainless steel> tube Cd). 

5.8. VIALS FOR CASCADED HYPOPROBE 

A cascaded sampler uses both 
single- and double-ended vials. 
The single-ended vial <Figure 
14B> is identical to that in a 
standard Hypoprobe, except !or the 
type "I"' cap <e>. The double-ended 
vial <Figure 14C> has one each o£ 
both cap types. 

Fl 
c !!-e [Jr 

c=-=--b ~ 

a ~c 

d 

c 

~a 
h 

it· 
A. 

Standard 
Hypoprobe 

B. 
Cascaded 
Hypoprobe 

Figure 14. Saaple vials. 
a> septua 12.5x8 ••· 

c. 

b> PTFE waaher 12.Sx3x1 am. 
c> plastic cap <type "H">. 
d> vial <glass>. • 
e> plastic: cap <type "I">. 
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S.C. EVACUATION 0~ SAMPLE VIALS 

4t The air/gas in the sample vial 
must be at a lower pressure than 
the fluid at the level to be 
sampled, if fluid is to enter the 
vial. The vial is therefore usual
ly evacuated. This may be accom
plished using the aspirator or the 
syringe. The sample vial may be 
filled with nitrogen prior to 
evacuation to minimize risk of 
contamination. 

• 

Note that if a sample is to be 
taken far below the groundwater, 
surface-water or piezometric 
level, it may be sufficient to use 
a vial without evacuation, al
though this is rarely recommended. 

S.D. USE OF THE ASPIRATOR 

The aspirator <a simple suction 
pump> should be used to obtain a 
relatively complete evacuation of 
the sample vial. This will produce 
both more volume of sample, and 
speed up the sampling process. 

To use the aspirator, first press 
the rubber stopper into one end of 
the thick piece of tubing, and put 
the other end over the nozzle on 
the side of the pump <Figure 
15>. Attach the pump to a water 
faucet by screwing it gently onto 
the mouth of the faucet <Figure 
16>. Either a 1/2" or a 3/4" 
cylindrical pipe faucet may be 
used. 

Peel off the paper wrapper from 
the end of a short <blue> single
ended needle package. Hold the 
package and use it to press the 
needle onto one of the adaptors on 
the small hose, aa shown ~n Figure 
17. Repeat using a long <yellow> 
single-ended needle for the other 
end of the hose. 

Figure 15. Assemble the aspirator. 

Figure 16. Attach the aspirator to 
a faucet. 

Figure 17. Put a needle on the 
small aspirator hose. 
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Push the shorter <blue> needle 
through the rubber stopper at the 
aspirator <figure 18>; the longer 
<yellow> needle should be pushed 
through the flexible septum on the 
sample vial (figure 19). Now, turn 
6n the water at the faucet. A 95% 
vacuum level is attained after 
approximately three minutes <for a 
150 m 1 vie 1> • 

When desired, e pore pressure 
sensor end digital reed-out unit 
<if available> mey be used to 
check the evacuation level. A 
complete vacuum corresponds to a 
pressure of -10.33 m of water 
column. 

When the vial hes been suffi
ciently evacuated, pull the needle 
out of the vial first (figure 
~ end then, turn off the flow 
of water. I£ another vial is to be 
evacuated, attach it as discussed 
above and shown in Figure 19. Then 
repeat the evacuation procedure. 
To minimize confusion, do not 
store evacuated end unevecueted 
containers together. 

Figure 18. Attach 
hose 
<blue> 

the end o£ the 
with the short 
needle to the 

aspirator. 

Figure 19. Attach the end o£ 
hose with the lon 
<yellow> needle to ·~. 

sample con~alner. 

Figure 20. Reaove the needle fr~• 
the sample vial £irs1 
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Double-ended vials are also evacu
ated as described in this section . 
Either end of the vial may be used 
as the evacuation port. 

If properly asseMbled and evacu
ated, the vials can maintain 
vacuum pressures for long periods 
of time. However, for best results 
it is suggested that the vials be 
evacuated close to the time of 
use, ie. within 24 hours. 

When no more vials are to be evac
uated, withdraw the needle from 
the stopper, and dismantle the 
apparatus in the reverse order of 
assembly. Dry all parts thoroughly 
before placing them back in the 
carrying case. Note that used 
needles can be safely stuck into 
the foam insulation in the case 
until they may be appropriately 
discarded. Needles should general
ly not be reused. 
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HVPOPROBE~ SAMPLER 

S.E. USE OF THE SYRINGE 

The ayringe may elao be used to 
evacuate smell C3S ml> sample 
vials. This method is not reco~

mended !or larger vials. Peel o!! 
the paper wrapper from the end o! 
a long <yellow> single-ended 
needle package. Hold the package 
and use it to press the needle 
onto the nozzle o! the syringe, in 
the manner shown in Figure 17 !or 
the aspirator hose. 

With the syringe plunger complete
ly inserted, push the needle 
through the septum in the sample 
vial. Withdraw the plunger 
partially, and then quickly pull 
the entire syringe/needle unit 
away from the vial. Repeat this 
process until the desired level of 
evacuation is attained. For a 35 
ml vial, a 75~ vacuum Cepprox. 7 
or a meters of water column> will 
normally be reached after about 5 
repetitions; It is quite difficult 
to achieve a greeter vacuum with 
this method. 

When ell vials have been evacu
ated, remove and discard the 
needles, end restore ell parts to 
the carrying case. 
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HVPOPROBE~ SAMPLER 

6. FINAL SAMPLER ASSEMBLY 

To prepare the Saapler for use, 
the subassemblies described above 
must be properly assembled to
gether as shown in Figure 
C" 
...Jo 

A. Place an evacuated sample vial 
<single-ended - Figure 14A 
£or standard, double-ended 
Figure 14C - for cascaded> into 
the housing. The end of the 
vial with the "pointed" <type 
''H'') cap should be inserted 
first <Figure 21>. 

B. Place the lower needle assembly 
into the bottom assembly. 

C. Place the bottom and needle 
assemblies against the lower 
end of the vial, making sure 
the long end o£ the double
ended needle is centered in the 
ooening in the "oointed" vial 
cap <Figure 22>. Push the vial, 
needle and bottom assemblies 
into the housing, and screw the 
bottoa assembly into the 
housing <Figure 23>. Wetting 
the o-ring will facilitate 
this operation. 

Figure 21. Insert the vial into 
the slightly inclined 
housing. 

\.\\\ 
\ 

\ 

Figure 22. Center the needle in 
the vial cap. 

Figure 23. Screw the bottom assem
bly into the housing. 
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HVPOPROBE~ SAMPLER 

D. For cascaded samplers, slide 
the central needle assembly 
into the housing, w~ile holding 
the housing in an almost hori
zontal position. The orienta
tion o! the needle assembly is 
immaterial. Then, insert a 
single-ended vial with a "non
pointed'' <type "'I"> cap <Figure 
14B> into the housing <Figure 
24>. 

E. Screw the top assembly into the 
housing <Figure 25>. The o-ring 
should be wet to facilitate 
this operation. Since this 
action will also connect the 
vials in a cascaded sampler, 
care should be taken to not 
release the top assembly until 
the threads ere engaged. Other
wise, the vials could separate, 
with a resulting vacuum loss. 

F. I! the septu~ insert <Figure 
7B> has not been screwed into 
the closure plug, do so at this 
time. Note that the septum 
insert can be removed without 
effecting the vials in the 
interior o! the (deactivated> 
housing. 

t 

Figure 24. Insert the upper vial 
into the housing. 

------------·------ --

_i. 

Figure 25. Screw the top assembly 
into the housing. 
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HYI?OPROBE,.,.. SAMPLER 

G. Attach the activation tubing to 
the top e.sseably _using the 
"Swagelok"' £itting <Figure 
26>. First tighten the nut on 
this fitting by hand. Then it 
should be snugged tightly using 
two wrenches <Figure 27) to 
ensure its integrity. 

r 
I .I 
I I 
I I 

lHJ 
8 
~ n-rl 
~' 

I 
Figure 26. A Swagelok 

attaches the 
tubing to 
assembly. 

fittins 
activation 

the top 

Figure 27. Snug the fitting uaing 
two wrenche~. 
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7. USE OF THE HYPOPROBE SAMPLER 

The Hypoprobe is now ready £or 
use. With a firm grip on the acti
vation tubing, carefully lower the 
assembled sampler down into the 
open borehole, well or body o£ 
water <Figure 28). Don't drop it! 

IMPORTANT: 

To avoid contamination o£ the 
£luid being sampled, elweys keep 
the activation tubing clean, end 
o££ the ground. Wipe it o££ with a 
clean reg while lowering the 
sampling unit. 

When the sampler has been lowered 
to the desired depth <there are 
normally markings along the acti
vation tubing>, it may be held in 
place by the wooden support tool 
<Figure 29>. 

Figure 28. Lower the sample~ :~:: 

the well casing. 

Figure 29. Support the ect~ve•; -~ 
tubing with the ...,, ,,, : • 
support tool. 
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' ?.A. SAMPLER ACTIVATION 

To activate the saapler, press the 
upper end of the activation tubing 
into the hand-pump connector 
<Figure 30>. Close the release 
valve <Figure 31>. 

Then proceed to pump until a con
stant pressure of 6 bars has been 
reached, as indicated on the hand 
pump ·pressure gauge. This pressure 
must be maintained during the 
entire sa11pling operation. <Lit
tle, if any, additional pumping 
should be required.) 

Table II illustrates the approxi
mate amount of tiae needed !or 
sampling, assuming 95~ evacuation 
of the sample vial Cthe level 
which can be achieved by the aspi
rator in the Kit). 

Table II. Saaplinq Tiae 

Semple size 
(Ill) 

35 
150 
500 

Time C11in> 
Standard 

2 
5 

15 

Cascaded 
5 

10 

7.8. SAMPLER DEACTIVATION 

When saapling has been completed, 
deactivate the sampler by opening 
the release valve on the hand-pump 
connector <Figure 31>. Depending 
on the aaount of activation tubing 
used, it can take fro11 two 11inutes 
(for 40 aeters> uc to thirty 
ainutes <1000 •> for ;11 pre~sure 
to dissipate. 

.. "--. 

\ 

Figure 30. Connect the activation 
tubing to the pump. 

open 

closed 

Figure 31. Close the release 
valve. 
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HYPOPROBET ... 

After deactivation is coaplete, 
pull up the sampler. If no addi
tional seapling is to done, dis
connect the activation tubing froa 
the hand puap connector. To do 
this, press the ••collar" towards 
the connector, while pulling out 
on the tubing <Figure 32>. 

To remove the sample vial<a> froa 
the housing, unscrew the top 
assembly. Slide the <upper> vial 
out of the housing. <Then, £or 
cascaded samplers, carefully re
aove the central needle assembly 
and other vial.> Take out the 
lower needle asse~bly. 

Remove the double-ended hypodermic 
needles froa the needle assemblies 
end properly discard the~. 

Finally, unscrew the bottoa assem
bly. Replace the septum if worn. 

Identify the sample on ita label 
with the date; time; site, project 
and location identification; 
depth; naae o£ person sampling; 
tool identification; etc. Chain
of-custody £or~s and journals 
should be used as appropriate. 

Samples aay be extracted £rom a 
vial for analysis using the same 
aethodology used £or saapling; ie. 
a hypoderaic needle. If necessary, 
a filter adapter aay be placed 
between the extracting device and 
the vial. In order to aaintein 
pressures in the vial, always 
connect any transfer apparatus 
first to the analysis device, end 
then to the aeaple vial. 
Disconnect first £rom the vial. 

SAMPLER 

, 

Figure 32. Disconnect the activa
tion tubing £rom the 
puap. 
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8. MAINTENANCE 

To ensure that your· Hypoprobe 
Sampling Kit reaains £unctional, 
only a £ew simple steps need be 
£ollowed. Most important, as was 
stressed above, is to not use any 
tools during asseably/ disassembly 
other than as explicitly directed. 

All parts should be thoroughly 
cleaned and dried a£ter each use, 
and restored to their place in the 
carrying case <Figure 4; Table I>. 

Needles should be used only once 
and then care£ully discarded. This 
minimizes risk o£ inadvertent con
tamination and/or injury. Bodily 
contact with needles can lead to 
in£ection, contamination or 
disease <eg. hepatitis>. 

To replace a septua in a sample 
vial, unscrew the cap £rom the 
vial, and use the kit's tweezers 
and/or screwdriver to pry out the 
septum <Figure 8>. When inserting 
a new septum, make sure that the 
washer is between the septum and 
the cap, and not between the 
septum and the body o£ the vial. 

The septum in the bottom assembly 
<Figure 7B> needa periodic 
replacement, leat it should lose 
its resealing ability. The o-ring 
may also need to be in£requently 
replaced. Use the procedures 
described above £or subassembly 
preparation. 
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9. TROUBLESHOOTING 

The design of the BAT Hypoprobe 
Sampling Kit ensures generally 
troublefree operation, if the 
above instructions are followed. 
This section will present solu
tions to the most commonly noted 
problema which may arise. 

9.A. HYPODERMIC NEEDLES 

By iar the largest single class of 
problema relates to use of the 
hypodermic needles. These aust be 
handled with great care, both as a 
safety measure, and in order that 
the system should function proper
ly. Always check to see that 'the 
needles are properly installed. 

Needles should be checked to see 
that they are straight and clean 
<no foreign matter inside or on 
end>. They must be mounted care
fully, aligned exactly with the 
center of the sampling unit. 

9.8. NO SAMPLE 

If a sampling operation does not 
result in a saaple, even when a 
clearly sufficient period of time 
has been allowed, there are 
several priae sources of error 
which should be checked. 

See if the double-ended hypoderaic 
needle in the needle asse•bly is 
intact. If either end is bent or 
broken, the needle was probably 
incorrectly aounted, or the sub
assemblies were inserted into the 
housing iMproperly <eg. sample 
vial upside down>. Figure 
5 shows correctly asseabled 
samplers. 

Loss of aaaple vial vacuua is a 
major failure cause. Unscrew the 
top of the vial or pierce the 
septua with a. needle. If the 
vacuum is not heard escaping, 
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there probably wasn't any. Perhaps 
the vacuum was lost during evacua
tion of the vial, eg. if the con
nection to the evacuating source 
<syringe, aspirator> was removed 
before the connection to the vial, 
rather than vice-versa. 

If the flexible septa in the 
sample vial<s), septum insert, or 
filter adapter have been used 
often, one may have been perfor
ated by the needle too many times. 
Replace these as described in the 
assembly and maintenance sections 
of the manual. 

Other possible sources of failure 
include: 

a) The pump was not properly con
nected to the activation hose. 

b> The release valve on the pump 
connector was not closed during 
activation, or opened for 
deactivation. 

c) Insufficient tiae 
for deactivation, 
sample expulsion. 

was allowed 
resulting in 

d) A .. Swagelok.. fitting between 
activation tubing sections or 
between the tubing and the 
sampler housing was tightened 
insufficiently and is leaking. 

e> There is a leak at a connection 
between the housing and top or 
bottoa assemblies, septum in
sert or filter adapter. The 
appropriate o-ring seal must be 
cleaned and/or replaced. 

f> A piece is missing froa the 
asseabled sampler, for example 
a septum, needle, or spring. 
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10. SAMPLING CHECKLIST 

Prepare housing subassemblies 
Select septua insert or filter adapter 
Replace septum in bottom assembly if necessary 
Replace needle in needle esseablies 

Sample vial preparation 
Wash, sterilize parts of sampling viel<s> 
Assemble, label when cool 

Evacuation of vials by use of aspirator 
Asseable, connect to sample vial and faucet 
Evacuate by running water 
Disconnect from aample vial first 
Dismantle aspirator 

Evacuation of vials by use of syringe 
Put needle on syringe, connect to sample vial 
Withdrew plunger partially, pull syringe out of vial 
Repeat to desired evacuation 

Final Sampler assembly 
Insert evacuated sample vial into housing 
Insert lower needle esseably into bottom assembly 
Screw bottom assembly into housing 
<Insert central needle assembly> 
<Insert aecond evacuated vial into housing> 
Screw top assembly into h.ousing 
Attach Sampler to activation tubing 

Sa•pler use 
Lower sampler while wiping activation tubing 
Support se•pler using wooden tool 
Connect activation tubing to hand pump 
Close release valve 
Pu•p to atable 6 bar preaaure to activate sa•pler 
Wait for vial<a> to fill 
Open release valve, wait for deactivation 
Withdrew aa•pler fro• well 
Detach activation tubing froa hand pump 
Disasaeable aaapler 
ReJIIove aaaple vielCa> 
Remove and diapoae of needle<s> 
Identify sa•ple on label, journal 
Extract for analyaia uaing hypodermic needles 
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10. SAMPLING CHECKLIST <cont> 

~~ Maintenance 
',__/ Clean, dry, stow all parte 

Discard all needles 
Replace septa and o-ringa as required 

Troubleshooting 
Check needle alignment, cleanliness 
Check sample container direction 
Check release valve 
Replace septa 1£ required 
Check pump connection to activation tubing 
Check Swegelok £ittings 
Test o-ring seals £or leeks 
Check £or missing items 
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Well P-5 

~ ..- Well Construction Summary 

Locaton or Coords: 5 feet ll!f:St cf Elevaton: Ground Level 2~6.11 

D-1-27 Top of Casing 2~8.3~ 

Drilling Summary: Construction Time Log: 

Total Depth 11 1 Start Finish 
Task 

Borehole D.ameter S" QI;! Date Trme Date Time 
Drrlhng: 1988 1988 

Driller Bow~er-Morn~t 8" illL 0909 2l.J]_ JBL 
Joe Falbo -- -- -- --

-- -- -- --
Rig Hell ow SteJD ~ugez: Geophys. Loggmg: -- -- -- --
Bit(s) Casrng: I Screen 

2" ill_ Qlli.. .&.Jl.. 0730 

Dnlling FlUid Potable watex: -- -- -- --
-- -- -- --

Surface Casrng NLA Frlter Placement: 2.LL .Ql.l5.. ~ 0810 

Well Design: Cementrng: ill_ 0830 ..f1..L]_ 0930 --
Developme~t: ill.6... liM. ~ ...J.U3.Q_ 

Basrs: Geologrc Log _x_ Geophysical Log __ Other 
r-. I Casrng Stnng(s) C = Casrng S =Screen Bentonite Sea 6.L.L .D..8l2. ...6..LJ.._ ...aBlL 

,_ 
~ _c_ - ..1J_ -±L -- - ----- -- -- -- --

_s_ - ...:u_ .;).L --- ---- -- -- -- --- -~ -- ---- -- ---- - -- -- --- --- ---- -- ----- -- ---- -- --- Well Development : - --- ---- -- --- - Deye]cped by Aiz: lifting Total -- ---- - ----- -· of 35 i:alS, pumped, Went dry after - ---- -- ----
Casrng: C1 2" ID fllC p:ipe ~~:veul minutes of pumping. 

I 
NlA C2 I 

Screen: 51 5' of 2" eve screen, I 
10-!iilQt. 

52 
Comments: 

Centralizers NLA I 

F11ter Mater.al Sand No. 2, 2 feet I 
above top of scz:eeD. 

Cement I~pe l fcz:tland cemeot I from 23' - O'. 
~ 

Other o Seal: Bentonite pellets 
2 ft. abc:lle sand pack. I 

Q frctecti:lle casing 
....__ 

• 
~ 



Well L-5 

1- r-- Well Construction Summary 
Locaton or Q:)ords: Na:r::tbt:ut ~id~ Qf Elevaton: Ground Level 2~4.54 

lagoon b;:r: Newman Creek Top of Casing 9 6.86 

t- Drilling Summary: Construction Time log: 

Total Depth 27' Start Finish 

Borehole Diameter 8" Task 
Date T•me Date Time 

Dnll•ng· 1988 1988 

Driller Bowser-Morner 8" 5/24 0915 5/24 1328 --
John Filbrun - - -- --

-- - -- --
~ 
~ Rig Hcllc:w Stem Aui:e:r:: Geophys.Loggmg: -- -- -- --
p Bit(s) N/ A Cas1ng/Screen 

~ 
4" ~ lill.. 5/24 1407 --

~ Dnlhng Flu1d NLA -- - -- --
r-' -- - -- --

Surface Casing Ji/ A F1lter Placement: ~ 1400 2i.li 1520 

Well Design: Cement1ng: .Jill 1535 5/24 1555 

~ Development: ~ ~ ~ _!Qjj_ -. 
Basis: Geolog1c Log _x_ Geophysical log_ Other 

r-. I Cas1ng Stnng(s): C = Cas1ng S =Screen St;AL ..21.1.4 1530 5/24- 1531 

- f- _c_ - _lL_ ±L -- - ---- - -- -- --
__£__ - .JlL_ li__ --- ---- -- -- -- --

~ - --- --- -- ---- - -- -- --- -- --- -- ----- -- --- -- ---- Well Development : - --- ---- - ----- - Developed by bailini and pumping. -- ---- -- --- - fum~ed a tatal gf Z5 gd:z. @ ~&2m. -- ---- -- ---
Cas•ng: Cl it" I.ow catbcc stul :r::isu: 

C2 NLA 

Screen 51 4" Stainless steel. 

IXR~ JQ4. 10 feet 

52 HLA Comments: 

Centralizers HLA 

Filter Matenal Sand 1 No. 2 from bottom 

tQ 1 foot above to12 of screen. 

Cement ect:r::lacd, Iype I ft:OIII B...Lt....... 
BGS to surface. 

Other c Seal · Bectocite pellets 
from to12 of sand to 8 feet 
Rt:C: 

~ ..._ o Protective casing 
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Well I.-{:t 

Well Construction Summary 

Locaton or Coords: NQrtb ~ige Qf Elevaton: Ground Level 936.01 

lagoon near Ne~an Creek Top of Casing 938.11 

Drilling Summary: Construction Time log: 

Total Depth 16' Start Fintsh 

Borehole Diameter 8" Task 
Date Ttme Date Time 

Dnllmg 1988 1988 

Dnller 5cw~~t-MQr:D~t: a" ill.l.. M& 2J1)_ 1300 

-- -- -- --
-- -- -- --

Rig Hollow Stem Auger Geophys. LDggmg: -- -- -- --
Bit(s) N/A Castng:/Screen 

..lli2_ I {:t" iLll lli.Q.. 2ln. 
Drilling Fluid NLA -- -- -- --

-- -- --
1530 I Surface Casmo NLA F titer Placement: 5.ill... J...ll.Q. .2J.1,]_ 

Well Design: 
Cementtng: 5.l.ll. .l..51ill. ..5.1ll .l.lD..Q_ 

Development: .6.L2..a.. li.lQ. ~ ..wm_l 
Basis: Geologic LDg __.lL Geophystcal LDg __ Other: 
Castng String(s): C =Castng S= Screen SEAL illl. 1531 ..2ill. ·1533 
_L- _6_ ±.£_ -- - ----- -I -- -- --
__s_ - lb._ _D_ --- ---- -- -- --- --- ---- -- ---- - -- -- --- - l -- ---- -- ----- --- --- -- ---- Well Development : 

I 

- -- ---- -- ----- - Developed by Bailing. Slow -- ---- -- ---- I - - recovery. Water cloudy at finish. -- ---- -- ----
Castng: C1 {:t" J Clll c.a:r:bcD steel IlSe:t: 

C2 ~LA I 
Screen: 51 4" Stainless steel. l 

Ty~e J04, 10 feet I 

52 NLA Comments: 

Centraltzers IHA I 

Filter Mater.al Saod, Nc. z f:t:cm bcttcm I 
to 1 foot above tOE of screen 

Cement :fc:r:tlaDd. Ij!~:!e 1 fl:cm 5~ 
:BGS tc su:r::fac.e, I 

Other Q Seal; BeDtcnite :12ellets 
from tOE of sand to 2.5 ft. 

'Rr.s I 
o Protective casing 
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Well L-J 

Well Construction Summary 
Location or Coords: Northwest ~ide of Elevation: Ground Level 

~:!:~: lagQon Top of Casing 

Drilling Summary: Construction Time Log: 

Total Depth 20 1 Stan Fintsh 
Task 

Borehole Drameter 8" OD Date Ttme Date Ttme 
Dnlhng: 1988 1988 

Driller Bowser-Morner 8" 
I -- -- --

.lebo :Ei ll:u::un -- -- -- --
- -- -- --

Rtg Helle:w Stem Aui:ei Geophys. Loggtng: - -- -- --
Bit(s) Casmg:/ Screen 

~II .2J.11. ..1..200 illd 1604 

Drilling FlUid Potable water -- -- -- --
-- -- --

Surface ~51'!9 N/A F titer Placement: 5.J,.22. ..l.fill5 5112..._ ...lill 

Well Design: Cementtng: 5/22 1715 5/22 1730 --
Devebpment: ~ UQQ_ ~ 1530 

Bas•s: Geobg•c Log _x_ Geophystcal Log __ Other. -
Castng Stnng(s): C = Castng S= Screen SEAT • 2fl1. .J1QQ 5/22. 1705 --_c_ - -.L.i. .±L -- - ----- - -- -- --
_.s_ - J1.=1. ~ --- ---- -- -- -- --- --- --- -- ---- - -- -- --- --- --- - ----- -- --- - ---- Well Development : - --- --- - ----- - Developed by Bailing. Bailed 18 -- ---- - ----- - gals. Water remained dark grey. - --- - ----
Castng: Cl {t" Lew ~::a:z::bgo 5tUl Ii5U: 

EiEe 

C2 

Screen: 51 4" Stainless steel, 

T:z:Rf J04. 10 feet. 

52 
Comments: 

Centralizers N LA 

Ftlter Materral Sa.IH1. ~c. 2 te 8.0' 

Cement :ecx:tla.na. I:t:Ri: l f:t:cm 5~ 
til sm::fa.~::e 

Other Q S!i:a.l: :Bi:DtQDiU 12elli:t:ii 
3 1.-..alll>ve_ t..Qp__Qf_ casini: 

o Protective casing 

~ 
' 
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Well L-2 

Well Construction Summary 

Locaton or Coords: 6.8' SE of D-1-27 Elevaton: Ground Level 946.06 

Top of Casing 947.48 

Drilling Summary: Construction Time Log: 

Total Depth 25' Start Finish I 
Task I Borerole Diameter 8" D.D. Date T1me Date Time 

Dnll1ng 1988 1988 

0822 ' Dnller Bowser-Morner B" ..2flj ....Q.llil W2.. 
Joe Falbo -- -- --

_, 
-- -- -- -I 

Geophys. Loggmg: Rig HcllcS~Z Stem Au get -- -- -- -, 
Bit(s) N/A Casmg:/Screen 

SEAL: ..2flj _Qlli ~ .Qill_l 
Drilling Fluid N/A -- -- -- _, 

-- -- --
0920 1 Surface Cas1ng NLA F 11ter Placement: 5/25 0916 5/25 

Well Design: Cementing: .2ill __QllS ..5.Lli l.Q]Q_ I 
Devebpment: ...ill.§ 1430 &ill... 1500 I 

Bas1s: Geolog1c Log _x _ Geophysical Log __ Other 
Casmg Stnng( s). C = Cas1ng S"' Screen SEAL: ~ ....Qlli jfl2_ MJ2._. 
_c_ J.L_ "!L_ I - -- - ----- -- -- -- =I _s_ - .2.2.._ u_ --- ---- -- -- --- --- ---- -- ---- - -- -- --I - --- ---- -- ---- I - - I - ---- - ---- Well Development: - --- ---- -- ---- I - - Ih~ve lcl:!i:d bx Ba.il;i.ng, fl.!U~d fi5 -- ---- -- ---- I - - gals. Well is slow to recover and -- ---- ----
Casmg: C1 4" Lcw ~at:bcn Sted tiset water is cloudy. 

EiEe 

I C2 

Screen: 51 4" Stainless Steel, type 
J 304. 10 feet I Comments: 

52 

Centralizers NLA I 
Filter Material Sand.. Nc. 2 I 2 feet I above toE of screen 

Cement fen land. I:il:!e l fl::cm 10__i_t_.. 
to the S!.!dace. I 

Other o SEAL: BentQgil;e E~llets 
3 feet above toQ of sand, 

o Prot~~tiv~ ~al;iing I 



Well L-1 

r- r- Well Construction Summary 

Locaton or Coords: Scutbeast sjde Elevaton: Ground Level 

:~::~: of tbe lagccc Top of Casing .... 
- Drilling Summary: Construction Time Log: 

Total Depth 40' Start Fin1sh 
Task 

Borehole Diameter B" 0,0, Date T•me 1~&~e Time 
Dr~lhng 1988 

Drrller Bcs-.rse:r:-:Maz:oeJ:. Ioe Ealbo a" .5.L2i. .l...l5.a ..5.J.l.j_ ...l.Q.5..Q_ 

I~ 
-- -- -- --
-- -- -- --

I~ Rig Hollow Stem Auger Geophys Logg•ng: -- -- -- --

I~ Bit(s) N/A Cas•n91screen: 
li" 5J2fJ_ JlB2.S. .5..L2iJ. ...D..81fL 

'- Dnlhng Fluid Potable water -- -- -- --
-- -- -- --

Surface Casrng. N/A Frlter Placement 5.L2.n.. .Q..61Q. _jjli ~ 

Well Design: 
Cementrng: ~ 1lilQ .2.ill. .J.Q1Q_ 

Development: 6/29 .lQll .Jll.1:!l ...l.2illL 
Basis: Geologic Log _x._ Geophysrcal Log __ Other 

~ / Casing Stnng(s) C = Cas•ng S =Screen SEAL 5..Lli MQQ. ...512..2. MQ..L 
.... ~ .....c._-~ ±L_ - - ----- - -- -- --

_s_ -~ .2.!i..5 --- ---- -- -- -- --- -- ---- -- ---- - -- -- --- --- --- - ----- -- ---- - --- Well Development : - -- ---- - ----- - Developed by Bailing Very slew -- ---- - ----- - recover~ and remainedbrown through-

~ -- --- - ----
Casrng: C1 "" ID I cw Cax:bcn Steel out develoEment 1 

Riser 

C2 tilA 

Screen: 51 4" TD Stainless Steel, 
T~Qe 304. 10' 

Comments: 
52 NlA 

Centralizers NLA 

Filter Mater.al Sand, :t:lc 2. ] 5' abcl.te 
tOE of screen 

Cement fQI t land, I~l2e 1 f:J:::cm 2~ 
to surface 

Other o Se~l: Bentonite Qellet~ 1 

3' above sand Qack. 
o Protective casing 

~ ---
~ 
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...... 

(::::>. 
~""2 

\ -

Z
Oe R-2 

~ -!r hane-100 ..,_• 1 1 p~chloroet ..Wthono-280 · 
D-3 ,.;..na 1,2, Dlohlo_j 

e L TCE-269tHOL_ ___ _ 

W-10'' 

..-

1,1 Dlchloroethane-120 
1,1 U1chloroethene-1) 

-Ethylbenzene-60 
-rToluene-20 

1,1,1 Tr1chloroet.hane-46 ·,. 
TCE-82 · 
Xylenea-210 

~~1,1 Trlchloroethane-110,000 
TC&..;)),OOO . -••'--..J' 

l1,1D1chloroethane-l 
R-3 TCE-15 

o Monitor Vell/reat Hole 1n Sand A Cravel 

+ Monitor Well 1n Rock 

• £KCO llant Kell VOC CONC&IIl'RATI0t6 IN THE CROUMD WATER (ug/1) 

EKCO HOUSEWARES 

FlPre 2 • 

• • 

~ 
1,1 Dichloroethane-1)0 
1,1 Dlchloroethene-)9 
Trana 1,2 D1chloroethene-1 
1,1,1 Trichloroethane- 250 

' I I'C£-2000 

1 ln. • 200 ft. 

-



BY ___ DATE--

CHKD BY DATE __ 

DIV __ _ 

DEPT __ _ 
SHEET ----OF-

W.O. NO.-----

PROJECT-------------------
SUBJECT _________________ --1.-

~-~ c, l~o 
• 

Sfep f l<~tmM. &-,; 1- fr;.p2 
l2e.mcve_ /:;t:!v 1- { ~ 

~&1-~ 
~&vi-r~ 

Skf z. R~ u)~TA-f€-
P<.rn~ Ovfv or~ 

P0no-< CJ) +- (!(eve. 

~fep3 f?vnqve_ J:Jrs,JI,_ ~ (o/in (~rJ/ 
(dJ.lL1 

Sf-ef~ fJvtl~ IJ-p I< ~ S<Tc! 
&kp5 ~s~~~~ ' UJ fJ-:5 c..;~ l" 

slitf(, rvr+JI/ jib~~~-

-! 



10 

20 

30 

SKETCH MAP 

DRILLING LOG 

WELL NUMBER. --=L~-..:.1 ___ _ OWNER·--------
ADDRESS·---------------

-

-

-

. 

-

LOCATION Southeast side 
of lagoon 

SURFACE ELEVATION: 944 • 76 

42 1 

TOTAL DEPTH------------
WATER LEVEL:-------

DRILLING DRILLING DATE 
COMPANvBowser-Morner METHOD HSA DRILLED· 5/25/88 
DRILLER John Filbrun HELPER Ken Boehmer 

LOG BY: L. Sherrerd Steele 

NOTES 

~t-<i. ._(p ~:S~· <;'-('<. ~ .. ~ "~ ot.-~, ..... ,..~t- DESCRIPTION' SOIL CLASSIFICATION 

t:>~'-~ -:-~ ~~ ~ (COLOR. TEXTURE. STRUCTURES) 

- -

- -
5-7 1 ss 1-2 ::Sla~ gravel ma ter~al, OlaCK-!JarK or own ~n a ~ ~ne sana ana 

sit matrix, some cinders, brick fragments (Fill), poorly 
3- ... sorted drv - -

. - -
...... -
10- 2 ss 11-~ Top J : Sandy af'!d s~lty clay w~_~n some gravel, c~naers, 

r-12_ 4-~ Mid 3": 
sbiick fragments, dark brown, poorly sorted, dry. 
;i .t oran2e brown with subangular £ravel and trace 
fini sand. 

Bottom 4": S ag gr~~el 'tt dark (or!~Ye brown-brown in a medium-
~ - cnar!':e san ma:rix Fi verv moist. 
15- 3 ss 3-14 Fill material: Clayey and sandt.sil~t dark bfown, poorly 

1--17- 6-lE 
sorted, somewhat plas ~c w~ h wood ra~ents. 
Grades into a medium clavev sand with HOD stainin_g 
and a large sandstone cobble in bottom. 

- -

-.- .____ 
20- 4 ss 12-10 Top 7 : Cf.ayey s~l.t w~th some mea~um sand, coooles, aarl< 

1-22_ )0-12 brown to black. Cinders intermixed. - Fill. 
'Rnt't'nm 1011

• M<>l'li rm "'-"'"...! w~11 J::nrt~d dark hrn'IJT1 tn li"bt 
grey, moist. 

r- -
25- 5 ss 80- Plug material. 
f-27_ 85/5 

1- -

- - -
30- 6 ss 12-9 Sandy silt, light brown with some small gravel intermixed, 
_32_ 30-2 somewhat hard, dry. 

~5-- 7 ss 135-32 wn.~te granular rocK ro11owea oy sanay s~lt, nara, ary, <!arK. 
37 34-31 bro~)wi~~ ~~~~ded 1 ~obbles, stratified, fine sand (red-

f- - brown an ar san :stone. 

4o-- 8 ss 100 Shale, grey to dark grey, platey, very 5roken up. 
42 6 I 

- -40 
A S T ,. Or !>8e 

SHEET _l_ OF _1_ 
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SKETCH MAP 

DRILLING LOG 

WELL NUMBER _ _.,L"---3~:...--__ _ OWNER ----------

-

-

LOCAT~N: Northwest side 
of JaiOOn 

Massillon, OH 
SURFACE ELEVATION: 945 • 98 

ADDRESS---------------

TOTAL DEPTH ---=2~0_
1 

---

WATER LEVEL---------

DRILLING DRILLING DATE 
COMPANY Bowser-Morner METHOD HSA DRILLED 5/22/88 
ORIL:LER: John Filbrun HELPER· Ken Boehmer 

NOTES 

LOG BY: L. Lawlo.r ____ _ 
~--------------------~ 
~---------------------~ 

<'~ .... ~~ ,.(:p " 'f'.""' ~ .. "a" DESCRIPTION I SOIL CLASSIFICATION 
..,.~~ ~t, .,.,. ... ~t, (COLOR. TEXTURE. STRUCTURES) 

r- -

~ -
1 ss 3-3 3-5 1

: Organic silty sand, dark black, moist grading into 
4-5 light brown silt, moist, high plasticity, moderately 

t- - stiff, nonstratified. . 
t- -

t- -

- -
t- - . 
r- -

2 ss 3-3 8-10 I; Sandy silt, light brown with 15% gravel up to lt" 

r- - 4-6 diameter, suban~ular, soft, moist, low plasticity, 
lenses of black organic material and brown to red 

10 
,_ 

~ - material 

~ -
3 ss 50- 13-15': Top 6", sandy silt (as above). 

~ - IQO/C T .nw1> r Ci" Sil~ QTPV nrv mPnium rPmPn~ation 
crumbles in fingers, nonstratified. 

t- -

I 

t- -

15 - t- -

t- -

..,._ -
4 ss 60-5 18-20': Shale, dark grey, plately, weathered, dry - ftrst 

t- - 44-4 encountered at 16 • 5 I, 

1- - ~ ~ 
2 o- .......__ 

SHEEi _l_ OF _l_ 
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10 

15 

20 

DRILLING LOG 

V."ELL NUMBER. _..::L:..-....!4 ___ _ 
LOCAT~N North side of 

lagoon near Newman 
Creek 

SURFACE ELEVATION: 936.01
1 

OWNER·---------ADORESS: ________________ __ 

TOTAL DEPTH 16 1 --=-:::...------
WATER LEVEL:-------

O~ILLING DRILLING DATE 
COMPANY.Bowser-Morner METHOD__,H...,S...,A...._ __ DRILLED:5/23/88 
DI=<ILLEA John Fi lbrun HELPER: Ken Boehmer 

LOG BY: L, Lawlor 

SKETCH MAP 

NOTES 

~t.ti. .._CP ~" ~f'i:- _.(Jll "~ c,i.~~t. ~.,. .... ffwt. 

DESCRIPTION I SOIL CLASSIFICATION 
(COLOR. TEXTURE, STRUCTURES) 

-
~ -

~ -
1 ss 16-1~ 3-5 1

: Sandy silt, light brown, dry, some organic material, 

r- - 7-5 medium cementation. 
Bottom 2": Grey silt, moist with gravel up to n" 
diameter, subrounded. 

. 
r- -

- - -
- -

- -
Water first encountered at 7.0 1

• 

- ~- -
2 ss 10-8 8-10 1

: Silt and gravel, some sand. Grey silt with 30% 
~ - 2ravel up_ to 11" diameter sub rounded saturated 

some medium sand (207.}, stiff, nanstratified. 

- r- -

- - 3 ss 32-4 As above. 

- - 60/3 1 

~ -

r- - 4 ss 10-4 14-16 1
: Sand and gravel, fine grey sand, well graded, 

- r- - 45-57 saturated, weak cementation, with 20% large (1"-2" 
diameter) gravel. 

- -

- -

.... -

r- - -
- 1...---

SHEET _L_ OF _1 _ 
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5 

DRILLING LOG 

WELL NUMBER. _ .... L .. -_.5..._ __ _ 
LOCATION: Northeast side 

of laaoon by Newman 
Creek 

SURFACE ELEVATION 934 I 54 

OWNER·----------
ADDRESS: _______________ _ 

TOTAL DEPTH _..:;;2.:...7_
1 
-----

WATER LEVEL: _______ _ 

DRILLING DRILLING DATE 
COMPANY Bowser-Morner METHOD· HSA DRILLED· 5/24/88 
DRILLER John Filbrun HELPER· Ken Boehmer 

LOG BY L. Lawlor 

SKETCH MAP 

NOTES 

~"",.. ... :~ <:(,.. .~ " -~ ...,..~~ ;,--~ DESCRIPTION I SOIL CLASSIFICATION 

f:>9-"' .,.~ ~~ ~" (COLOR. TEXTURE. STRUCTURES) 

- r--

- -

- -

- -

~ -

- ~ -
1 ss 1-2 5-7': No recovery. 

f- - 4-9 

- - -

. 

2 ss 9-10 7-9 I: Sandy silt and gravel, 30% gravel up to 1" diameter, 

~ - 70-1 subrounded, 2rev silt saturated nonstratified, 
weak cement. 

- -
3 ss 14-11 9-11 I: Silt and gravel, trace sand, grey·silt with 30% 

1- - - .4-21· 2.ravel un_ ~o ~" diameter ~ouncl~cl ~tiff low 
plasticity, lenses (1 I 8" thick) wet. 

10 
some sand 

r- -
4 ss 9-7 11-13 I: Sand and gravel, 10% gravel up to 1" diameter, grey 

- f- - '0-1 fine-medium sand saturated weak cement non-
stratified. 

- - f-- -
5 ss 25-18 13-15': fine-medium sand, saturated, grey, weak cement, wel 

~ - 8-21 graded. 

,_ - -
6 ss 13-17 15-17': Top 10" - as above. 

15 

- -
.9-tc Bottom 2": Sand as above with some silt 

f- -
7 ss 9-16 17-19': Top 6": Silt and gravel up to 1" diameter, grey. 

- - 16-16 Lower 12": Fine-medium sand saturated, well 
graded, weak cement, grey. 

,_ -
8 ss 8-10 19-21 I: Sand, as above. -

2 0- ...__ 7-ICl 

SHEET _L_ OF _2_ 
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20 

25 

-

DRILLING LOG 

WELL NUMBER. __:L;..-...:5;..._ ___ _ 

LOCATION Northeast side 
of lagoon by Newman 
Creek 

SURFACE ELEVATION 934 ·54 

OWNER·------------------

ADDRESS: --------

TOTALDEPTH __ _:2~7-'--------
WATER LEVEL:--------

SKETCH MAP 

DRILLING DRILLING DATE 
CQt.APANY Bowser-Morner METHOD· ....;.;H.::.S;.;;A ___ DRILLED· 5/24/88 
DRILLER John Filbrun HELPER: Ken Boehmer 

NOTES 

LOG BY: L. I.awl or 

~~ r:f> .,~.>J-' <:'-.,.. ~" DESCRIPTION' SOIL CLASSIFICATION 
<:J-. ... ..... t. ........ t. .,t.f'-t. (COLOR. TEXTURE. STRUCTURES) -:" '!>.. '!> .. 

-- - 9 ss 5-11 21-23 Upper 3 . Sand, as above. : . 
22-1 Lower 15": Silt and gravel, 30% gravel 

1- - diameter, subrounded, stiff, low grey, 
nonsaturated, saturated, trace sand. 

1- -

up to 1" 
plasticity, 

10 ss 7-1 23-25 I: Silt with gravel, trace sand, grey, stiff, low 
·6-2 olasticitv nonstratified. . 

1- -

- 1- -
11 ss 11-1~ 25-27 I: As above. 

1- -
5-3( 

- 1- -
12 ss 10-2E 27-29 I : As above. 

S-2 - -

- ...... 

30 
, __ - -

1- -

1- -

~ -

- -

- - -
~ -

- -

- -

- -

- -
SHEET _2_ OF __2_ 
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DRILLING LOG 

WELL NUMBER. _ _.P.;;;-;...~5~--- OWNER---------

LOCATION: • 5 feet west of ADDRESS -------
D-1-27 

0 33 1 
Massillon .H TOTAL DEPTH_...:.:'------

SURFACE ELEVATION: 946.11 WATER LEVEL-------

C~ILLING DRILLING DATE 

SKETCH MAP 

CO'v1PANY Bowser-Morner METHOD HSA DRILLED 5/17/88 
DRILLER Joe Falbo HELPER Lee Bechtel NOTES HNu back round = 1.0 m 

LOG BY. L. Lawlor 

<'~ DESCRIPTION' SOIL CLASSIFICATIO~ 

(COLOR, TEXTURE. STRUCTURES) 

1-2 1 ss - Organic silty sand with gravel, grey-brown, moist. 
HNu • 4-5oom. - -

2-3 ss - Organic clay, dark brown, wet. 

3 -.5- 2 ss - Silty clay, dark brown with white and red specks, some coarse 
5 sand, soft, moist. - - . 

-s-6 3 ss - Clay, light brown, high 1lasticity, little sand, moist. 

- -
,..._ -

~ -

...,;.. -

B -.s- 4 ss - Fill material, clay, dark brown-light brown, black cinders, 
_10_ steel scrao moist 

--- -

- -
f- -

~3-- 5 ss 113-S Fill material, clay, dark brown-light brown, brick fragments, 

- - 1~ ll0-1 metal fragments, moist. 

r- -

,..._ -

Ta.s 6 ss 15-3 Fill material, dark brown-black silty sand, wet. 
150/5' 

19.5 7 ss 1 16i~~ 3" light br lay, wet with some f ne sand, f ,11 d by 
20.5 9" grey sand, s_i_].t_ with little gravel drv (prpbablv Jill) - !...-

SHEET _1_ OF _2_ 
• 



SKETCH MAP 

DRILLING LOG 

• WELL NUMBER. --~P_-_.5:..._ __ _ OWNER: ___________ __ 

LOCAT~N = 5 feet west pf ADDRESS: _______________ _ 

.2-1-27 
OH 33

, 
~~ssillon, TOTALDEPTH_~---------

S.JRFACE ELEVATION 946 · 11 WATER LEVEL:--------

NOTES: 

C=IILLING DRILLING DATE 
COMPANY Bowser-Morner METHOD HSA DRILLED 5/17/88 
C=iiLLER Joe Falbo HELPER: Lee Bechtel . 

LOG BY L. Lawlor 

20 ·~ rp "~ ~f'c. ."at' DESCRIPT~N I SOIL CLASSIFICATION 

~· :,~t. .,~ ... ,...t. (COLOR, TEXTURE. STRUCTURES) 

- ~ 
21- 8 ss 50/ Fill material, dark grey silty clay, wet. 

~1.2_ 4" 
22 9 ss 50- Fill material, silt, grey, some gravel, moist. 

f- - 50/3" 

f-23: 10 ss f+0-2 Fine sand, grey to light brown with streaks of reddish brown 
~4.5 34-4( to dark brown, moist. -
f- -

- ~s: 11 ss 130-21 Fine sand, light brown, trace silt, moist. 
25 

1- 2~ 14-1 

...... -
27- 12 ss 18-14 Fine-medium sand, light brown, trace clay (1/8" layers), some 

,__ 2~ 14-U ~ravel, subrounded, up to !" diameter cemented, stiff. 
moist. 

1-29: 13 ss 139-3 Silty sand, trace clay, stiff, moist, light brown, medium 

30 - - 3!. 38-3' olasticitv little 2ravel. 

- -31- 14 ss 15-5( Silt, brown with 207. gravel, up to 1/8" diameter, subrounded, 
_3l !50/2' v~>rv o::riff mnio::r hioh nl.<~o::ti1"irv 

-· -33- 16 ss ~0/3' Sandstone, grey, dry. 
f- 3~ 

35 - f- -

..... -

..... -

..... -

- 1- -

- ......_ 
SHEET _L OF _2._ 



DRILLING LOG 

~ :..L NUMBER. ---lS"-~S'-lB~-....:~l~--
LOCATION In lagoon on 

sjde slope 

S~FACE ELEVATION: 936 I 07 

OWNER·--------

ADDRESS:--------

TOTAL OEPTH_....:6~'----
WATER LEVEL:-------

O::ttlLING DRILLING DATE 
CC•.1PANY Bowser-Morner METHOD· HSA DRILLED· 3/24/88 
DJ:UER Joe Falbo HELPER: Lee Bechtel 

LOG BY D I Ashlejah 

SKETCH MAP 

NOTES 

~~p-(:p~'{'({t. • DESCRIPTION' SOIL CLASSIFICATION 
q..• ,..._t. ~ ...... 

~ ... ., ., ... ., ~ (COLOR, TEXTURE. STRUCTURES) 
0 -

0-2 lR ss 2-4 Reddish brown silt, some sand, trace gravel with black spots 

r- - 4-4 ~nti C::tTP::Iltt:: r.rPPn ur.:~n11l::1r m:ltPrial in ton of sooon 
moist. 

1- -
2-4 2R ss 3-3 Black and some reddish brown and gray blotchy uniform clay, 

6-6 cohesive, hard, moist. 
1- - . 
1- -

4-6 3R ss S-5 Black with reddish-brown and gray spots, clay grading to 

- 1- -
6-11 same with intermixed 2rav' sand. 

5 

- -
~ -

... 
1- - ,. 

I 

1- -

10 - t- -

1- -

1- -

1- -

t- -

15 - 1- -

1- -

1- -

1- -

1- -
- ..___ . 20 

A.STM O•SII SHEET _.L OF ...1.__ 

~ 



. -· 

0 ,_ 

DRILLING LOG 

WELL NUMBER -""'5 S""B.._-_.2...._ __ _ 
LOCATION· 1n laiOQD QD 

sjde slope 

SURFACE. ELEVATION: 935.18 

OWNER: _________ _ 

AOORE3S: ____________ __ 

TOTALOEPTH_~6~'-------
WATER LEVEL:----------

DRILLING DRILLING DATE 
CC'I.PANY Bowser'-Morner METHOD· HSA DRILLED 3 I 24 I 88 
DRILLER: Joe Falbo HELPER: Lee Bechtol 

LOG BY: D. Ashleiih 

SKETCH MAP 

NOTES. 

& ~oJ..,. '('-~ ~._OJ' ~~ DESCRIPTION I SOIL CLASSIFICATION 
~· If'-~ ~~ .. ~ v--~ :,'-..,. ~.,...,. ~.,...,. (COLOR. TEXTURE. STRUCTURES) 

0-2 1R ss 4-1 Brown clay, some silt, moist. 

r- - 8-1 

~ -
2-4 2R ss 9-6 Brown clay, some silt, moist. 

r- - 4-4 

~ -
-

4-6 3R ss 4-3 Black and brown clay, some sand, streaked, wet. 

5 ,_ 
~ - 3-5 

- -

- -
.: - t·---- ·,..._ -

1- -

10 )- t- -

t- -

t- -

t- -

1- -

l s- ~ -

~ -

1- -

I- -

t- -

2 o- ........_ 
.. sr ... o'!>M SHEET _j_ OF _j__ 
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DRILLING LOG 

WELL NUMBER. ~S.~~~.S.:.B-_3"---
LOCATON· in laiOOD QD 

side slope 

SURFACE ELEVA TON: 936 • 59 

OWNER·--------

ADORESS-----------------

TOTAL DEPTH _ _,4.._'-------
WATER LEVEL:--------

DRILLING DRILLING DATE 
C0\4PANY Bowser-MornerMETHOD· _____ DRILLEDJ/26/88 
DRLLER Joe Falbo HELPER Lee Bechtol 

LOG BY D. Ashle igh 

SKETCH MAP 

NOTES 

~X'~ DESCRIPTION' SOIL CLASSIFICATION 
'rlt-., ~~t. ,._t. 

~.., "''/ "'"'" (COLOR, TEXTURE. STRUCTURES) 

--0-2 lR ss * Top 4": Green jello-like material, brown, muddy, 

~ - material (weathered brick?), moist. 

~-4 ZR ss * Green brown, soft clay-sludge·, moist. 

1- -

1- -

- t- -

~ -

t- -

.- . 
t- -

...... -

- f- -

- - . 
- -

- -
~ -

- - -
~ -

~ -
~ -

~ - -
- ._____ 

granular 

-

• .t.STM D•lol6 SHEET _L OF _1_ 
* This boring was not done with the rig, therfore there are no blow counts. 



• 
DRILLING LOG 

WE~ NUMBER. --=B;.::S.:::B_-.:.1 ___ _ 
LOC.A.TION in bottom of 

lagoon 

SUI=\FACE ELEVATION: 933 96 

OWNER·---------
ADORESS: --------

TOTALOEPTH __ ~l~2~'----
WATER LEVEL:-------

SKETCH MAP 

DR~LING DRILLING DATE 
cc~J.PANY. Bowser-MornerMETHOD· ...~.H.w.Su;;A.__ __ DRILLED: 3/24/88 
DAUER: Joe Falbo HELPER Lee Bechtol t-:N~O:..T.;.:E:.-:S::..._ ___________ -4 

LOG BY: D. Ashl ei gh 

DESCRIPTION 1 SOIL CLASSIFICATION 
<:J.' rt'-~ ,..t. ~\. (COLOR. TEXTURE. STRUCTURES) 

0 ~ ~ ... ~ ~~ ~ ... ~ 

·-ro--2 1R ss 5-7 Fill, dark brown, black, some brick color, some sand and 

r- - 7-8 silt. moist. 

I- -
:-4 2R ss 5-5 Silt, dark brown, black streaks and spots, green granular 

5-6 fill at top of spoon, moist. - -
-- -

.:.-6 3R ss 5-7 Very fine sand, green granular fill at top of spoon, moist·. 
i- - - 7-13 -

I 
6-s- 4R ss 9-19 Sand, some clay and silt, gravel in bottom, green-brown with 

5 

I- -
11-11 2rav-black oilv soil in tio of sooon 2reen an2ular fill 

some organics. 

- -8-1( 5R ss 25- Green-brown mud, rock in tip of spoon, some gravel, little 

- - p0/0 gray fine grained material, wet. 

1-- ~ ·-
lO- 6R ss 9- Green-brown wet mud on outside of sample. Dark gray uniform 

10 

12 ,o/3 hard clay, some sand, little gravel, moist. 
f- -

f- -

- -

- -

5- f- -

- -

- -

f- -

f- -
2 0- ~ 

SHEET _j_ OF ___.1_ 



DRILLING LOG 

WELL NUMBER BSB-2 
LOCATION in bottom of 

lagoon 

SURFACE ELEVATION:934 • 64 

OWNER·--------
ADDRESS: 

16 1 TOTAL DEPTH_..:.;:: ____ _ 

WATER LEVEL:-------
DRILLING DRILLING DATE 
COMPANY Bowse r-Mo rne rMETHOD _.:H.:.::S::.:.A:..._ __ ORILLEDJ I 2 5 I 88 
DRILLER Joe Falbo HELPER: Lee Bechtol 

tOGBY D. Ashleigh 

SKETCH MAP 

NOTES 

DESCRIPTION' SOIL CLASSIFICATION 
(COLOR, TEXTURE. STRUCTURES) 

0-
~~ 

0-2 lR ss 3-3 Green granular, jello-like material with red and white grains 
1-1 (top 3"). Dark red-brown granular material, moist. 

f- -

~ -
2-4 2R ss 1-1 Green granular material (top i"). Gray clay with black 

1-1 streaks. - - . 
4-6 3R ss 3-3 Gray clay with black streaks, little sand layers, light gray 

5-- - - ~-30 '5 sand in bottom of sooon. 

- 8 6- 4R ss 17-20 Green angular, jello-like terial with red-yellow and white 

~ - .0-1 soecks black cinder-like laver. li2ht brown-red sand _layer 
dark gray clay and gravel layer. 

is-- SR ss . 7"2 Gravel, some gray sand, trace brown sand. 
_lQ. 27-30 

1 0- ...... -
10- 6R ss 8·11 Gravel, some green-brown sand, wet. 

12 23-2~ 
~ -

~ -
12- 7R ss 30-2~ Intermixed gray clay, gravel and light brown sand. 
~ 1~ ~7-1 

~4.: 8R ss -12 ·l Medium sand and gravel, -brown. 

5- ~1~ 17-2~ 

~ -

~ -

~ -

- 1- - ..... 

2 ~0-- ........_ 
SHEET .1_ OF _l _ 
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DRILLING LOG 

WELL NUMBER __...B.~,o;Su.B~..::-;.;3~--
LOCAT~N: in bottom of 

la~oon 

SURFACE ELEVATION: 934 I 31 

OWNER·------------------
ADDRESS: --------

TOTAL DEPTH 16 1 

----~-------

WATER LEVEL:-------
DRILLING DRILLING DATE 
COMPANYBowser-Morner METHOD· _H_S:..:A:.:...._ __ DRILLED· 3/25/88 
DRILLER: Joe Falbo HELPER: Lee Bechtol 

LOG BY: D· Ashlehh 

SKETCH MAP 

NOTES: 

"'"' ~ ""' ""~ ~·A ~'c.~~ DESCRIPTION I SOIL CLASSIFICATION 
~ ~ ~~ (COLOR, TEXTURE. STRUCTURES) 
r--

0-2 lR ss 4-4 Brown sand, some silt (1" of green granules), 

f- - 2-2 black and gray clay, some silt. 
wet, grading to 

f- ./; 2- 2R ss 3-3 Black to brown-gray clay, some silt, trace sand, moist. 
3-3 

f- - . 
- ~4-6 light -brown sand, 3R ss 7-11 Brown-gray silt, little patches of trace 

"0-20 £ravel. - - - -

-6-8 4R ss 17-1C: 2" of green, yellow, and red, streaky, jello-like substance, 
77 - - little gravel, some black clay, brown silt. 

. . ...... -_ 
. ... 

·-- ...... 
8- SR ss 14-12 Gray, hard clay and light brown and gray sand, moist. 

f-10_ 10-10 

- ~0-- 6R ss 4-4 Brown-gray clay, trace gravel, grading to brown gray medium 
12 4-4 sand, trace gravel, moist. 

f- -

1- -
12- 7R ss 16-14 Brown-gray silt, some sand and clay, moist. 

f-14_ 8-8 

1- -
14- 8R ss 8-9 Brown, medium sand, 2" in middle of brown-gray silty clay. 

·- _16_ 23-30/5 15 

- -

1- -

- ...., 

-! - - ..... 

20 1-~ 

SHEET ...l_ OF _1_ 
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DRILLING LOG 

WELL NUMBER ___.B~S:::.:B::..-_4::....,_ __ _ 
LOCATION: in bottom of 

lagoon 

SURFACE ELEVATION 934.72 

OWNER·---------
ADDRESS· --------

TOTAL DEPTH _..:.1..::;6_'----
WATER LEVEL:-------

DRILLING DRILLING DATE 
COMPANYBowser-Morner METHOD HSA DRILLED 3/25/88 
DRILLER Joe Falbo HELPER Lee Bechtol 

SKETCH MAP 

NOTES. 

~\ - ~~ 
~~~~ DESCRIPTION' SOIL CLASSIFICATION 

q..' ~~\, ,.~~ 
~ ~ ......... ~" 

(COLOR, TEXTURE. STRUCTURES) 
- r---

(top 2") with red and 0-2 1R ss 4-7 Green, granular, jello-like material 
5-4 white soecks. Reddish-brown medium sand, some clay, little r- -

gravel (black cinders) grading to black-brown, hard, co-
hesive clav moist. - -

2-4 2R ss 4-5 Dark brown-black, hard clay, some silt and sand with gray 
5-9 - - and black patches throughout, moist. 

. 
-4-6 3R ss 30/2 Green-brown silt, some sand, wet. 

- - -

r-6-8 4R ss 7-8 2" of green granular, jello-like material grading to black 
9-9 clay and red-brown silt, grading to gray sand, some silt. 

f- - . .. - .,.. ·-· ----~-~-- .•: ... .. . ~~~~--
.. '·-. - - -8- SR ss 13-2~ Gray, hard packed sand, dry. 

_lQ_ 15-1 c 
. 

- f-. -
10- 6R ss f>-12 No recovery. 

12 12-13 
r- -

r- -
12- 7R ~s 13-19 Gray clay, some silt, trace gravel, moist (top 1' ) • Light 

14 15-30 brown medium sand, well sorted, saturated. - -

~14: SR ss 12 Brown medium sand, well sorted, saturated (top 3"). Light 
16 30/5 gray, hard clay (bottom 3"). - r- -

- -

- -

r- -

- f- - -
20 - 1....--

SHEET~ OF _1_ 
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5 

DRILLING LOG 

WELL NUMBER BSB- 5 

LOCATION in bottom of 
_ lagoon 

SURFACE ELEVATION 935.50 

OWNER ----------
ADDRESS __________ _ 

TOTALDEPTH-~1~4~5~'-----

WATER LEVEL:-------

DRILLING DRILLING DATE 
COMPANY Bowser-Morner METHOD HSA DRILLED 3/26/88 
DR ILLER Joe Fa 1 b 0 HELPER _Lw_es;.:e!IO-B~e:.;Co....hu.t!:.'oio!..l...__ __ _ 

LOG BY _...~oD!..o•'----"'A..,s~h""l.-e .. i.,ah......_ __ 

SKETCH MAP 

NOTES. 

o'> v..f. I'~ c-~' ~ <;,'<.'~ ...,.9'-'c. ... ...,.<~'-"' '(" ... •'~'~ ~\. 
DESCRIPTION· SOIL CLASSIFICATION 

~~ "'"' .,.. (COLOR. TEXTURE, STRUCTURES) 

- 0-2 1R ss 1-1 Top 3": Green brown, jello-like material with white and red 

f- - 1-2 streaks 1" of 2ravel (black cinder) :1 thin l.<~v<>r 

of pure white chalk-like material. 

f- -
2-4 2R ss 7-3 Green brown with red, white and yellow streaks and spots, 

r- - 3-3 iello-like material moist -
~-6- 3R ss 7-8 Black-gray with oily sheen, sandy, sludge-like material, wet• 

- r- - 3-2 

r- -
6-8 4R ss 23-21 Top 3": Same as above. Crushed cobble, brown-gray silt and 
~ - .8-H sand. Bottom ] 11 ~"' m<>rl~ .. m ~-hrnt.n"' c::~nrl mn~c:t 

1- -

8- 5R ss 5-5 Brown fine sand, grading to gray, medium sand, moist. 
I-1Q_ 1--- - r:;_c; 

10 1- f- -
10- 6R ss 4-4 Brown-green coarse sand, moist. 

f-12_ 6-1L 

f- -
12- 7R ss 21 Brown-green, medium to coarse sand, trace rock fragments, 
~14_ 30/ moist. 

- -
14- 8R ss 29 Brown gravel, wet. 

15 ,_ ~16.... 

~ -

~ -

~ 

f- - --
1-20 ~ 

SHEET .1.._ OF _l_ 



DRILLING LOG 

WELL NUMBER _Bw.S ... Bw.;-~6"----
LOCATON in bottom of 

laiOOn 

SURFACE ELEVATION 934 75 

OWNER·--------

ADDRESS--------

TOTAL DEPTH -~1~5-' ----
WATER LEVEL:-------

DRILLING DRILLING DATE 
COMPANY Bowser-Horner METHOD HSA DRILLED 3/25/88 
DRILLER Joe Falbo HELPER: Lee Bechtol 

LOG BY· p Ashl ej gh 

SKETCH MAP 

NOTES 

~~ DESCRIPTON 'SOIL CLASSIFICATON 
<:J-' r-t. r-t. r-t-..,_..., <;.,...., <;.,...,. (COLOR, TEXTURE. STRUCTURES) 

0 ,_ -
0-2 lR ss 3-4 Green, granular, jello-like material with white and red 

f- - 8-8 snecks and brick red and brown material- crushed brick?, 
dry. 

1- -
2-4 2R ss 1-1 Gray with black streaks, clay (sludge). 

1- -
1-1 . 

4-6- 3R ss 2-2 Gray-brown hard clay with brick-red streaks, wet. 

1- 1- -
2-16 

1 
1- -
6-8 4R ss 0-12 Green granular material with red-white specks (top 5"). Dark 

5 

,_, - - l..-n ...... -hl::ark c.lav wi.t.h nieces of wood rlehri!':: moi!';t 

- -
8- 5R ss 0-13 Brown-green mud, silt and some gravel, wet. 
,....1~ 3-2 

,_ - -10- 6R ss 2-20 Brown sand, some gravel, 1", gray sand layer, moist. 10 

,....1.2... ~3-1 

1- -
12- 7R ss 8 Light brown hard clay, moist. 

f-14.. tlo/s 

- -
14- 8R ss 25 Light brown to-gray hard clay, moist. 

1 s-- _1~ 33/4 

- -
r- -

- -
- -
-2 

SHEET _..L_ OF __l_ 
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' HERB ZABEL PERRY SWIHART FEB. ZS. 1972 

CC: DAVE CANM.ANN 

Mr. DoD L. Mycko, Enf'orcemellt Aaeat or" the State DepartmeDt of Wildlife, 
visited the Masalllon plant oa Tburaday, February 24. He made a complete 
tour of the facility aDd, aa a re•ult, made the followiDI reque•t. 

lir- ·That ..... llll that'area&djacent Uae" creek"&t the"'&ack" Ol 
our property •o a• to cover agy trace where oil may 
have beea dumpe~. 

(2) We havelwo dralu Ia our •hlpptq are• where the . - . 

truck• park to be loaded. We are to determble whether 
or not the•• JO to the cr~ek. If 110, relocate the draiu 
to elimillate or plua the drain• from the •ump•. 

He did not cite u• for violation a• appareDtly there wu DOne. Hi• 
recommendatlon.a were made on the bad• that there could be a violation 
in Paragraph 1 above in tlmea of high water when the creek overflows its 
banks, aDd Paragraph Z excessive leakaae of gaaollne am/or oil from the 
trucks, aDd when we wuh down the parkina area. 

He will recheck us in thirty day• (about April 1) to determine what action we 
are taking. 

PERRY SWIHART 







' Th/'-_Q~ ~~ .y~ ~~ ~ b;tl. n-e.- ~ 
\An'J)JL ~-~M-e~ ~--tl& ~v.J~ t-r~~ -~ ~-~ 
~ ~ ..£u.l-tv ~J oO(. (k_~ 
J.cJ ~~-QJ 6J0.- ~. 

~~ 1\-Q_ • ~ ·t-tJ5 r 
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p~ ~u~ A d)~ l;f; I TC-A ~ 
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.. , 
ru111 J. ::..;:.Q!ICWE, r. ..... · -

JOHN D. POI'TUFIEJ.D, Ill. D .. W f'. B. 

f. ; '.<1> ,., D. :3. S. 

:~~au.

;.,-~.,.,. :. !'-:lila lor, LL. ~. 

Dir.el• .( &.•iP 

306 ~io !l•JOAtt .. .:r. 9 .. ila••• 
ce~-r. ... u, CAio 

Btl Kaalilloa 
In4D4tr1.t Ya•~•• 

lb'. horre 1. lamee, 

!DEPARTMENT vi 

Oaae 1att1tute of feobDolocr, . 
CltTCle! 6, Chi o. 

Dear 81ra 

- r •• 
~ 
;;-~ .. '' 

VIce Chtrwaa 

-~":>r ;t. '4oo,.:, A. I'., II. B. A, 

.: , }( ...... ~ 1i ol•n, M. D. 
::,._.,,. G. LUloceo, M. n. 
"lfowr.d .-\. IIi•••· PH. C. 
?llilh~t ;, hi .. , M.D. 

Tour reporl 1uoludtag central -plalit of propoted- lD4u\rlal._¥aa\i. 4tapola1- feilll~ 
Utt for the Jtco Prodactt Co~, Katttlloa, hat beta .nrievecl u4 apJil"ore4.a Ve haY•. 
tha tolloriDC ~1Uon~ a4 coUintt oa t.M plaa1 vh1oJi .. thod4 be ·cozit14eN4~ ... ~~-~·~1)j 
aladoa ot de tall plant f?r tba M facill till!~ 

\.1. What la the lacoon c~i\7t · lo 41-menaioai. W.n 1\ftll;· 
2. Vbat pap oapu1UII iart plune41 

3· On Sbee\ 2 of \ba \reawnt plaDt plane eloplr., bott•• are 4tta1le4 GD tM 
eoc.ulation tlmk ad. tludce pit ia the Rbtt.r..:tare plu but are not show oD the 
ttOUOil Yiev. \"hat 1a plannedl .&lao, what rill be the ca:pscitiea of tbeM two tanka! 

4. O• ~ba detail plan of tbe treataeut tank• ~he ::~ •ffluent outlet it 2.5 
feet aboTt the ta!!k bottoa. Bow 11 the re~~a1D!DC 2000 ,;allone r.! t:reated waate to be 
vithdravnt 

5• What. tn>t of re.te controllera are plune4t 

6. Dur1nc Otl1' ~Mplin« at Jtco Pi'o4u: t1 thi.l pari ~-= cQDe!derable oil •• 
noted at both ODtleta. lhoul4 nnt fac111t1et be pro.-S.t.-:-:. t.o r•e-Te thi.e otn 

1. We 'belieTe peraanent record1~ pi aetera 11-.C"r.~-~ ~ inw.~alled 011 both 011tleta 
to 1nture aat1e1actor:r houekeeptnc aD4 vaate control ~;::.•~..:"ft,, · 

8. The a.p1)roTal of the pl8Zl1 h for th.e 11il1tF.".~ -l·.,du~ti~n :pu-t of the wath 
olll,-.. It 11 ·~ect.~ \hilt det.ail plant of .at.ia:!act.r.~--- r.:; ;a~o~a.\ 1.at:111t1aa for t.he 
ciriliu Jirodoction rill '!:·1! cu.b111tted. Oo:uide:-r.Uci' <: ·-~·.i dli~ ·on gi~en to tblt ~;oea.~' 

ment of the concentrated YBl'!te tack dtulpt tro12 the e.-: . ·-'-'• ~Q·t"le\ton as t!-.11 delJ&r~ 
•e11t doet not condder d'UIIpi!li; on the gr.-u.wl a aatia}::·. ; :-· :!.:uap~Jal •ethod !or thiD t)'Pe 
of ,..~ •• 

••••••• * .. 
• • • • •• • • 

• « 
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Re: Ekco Houseware Company 
Stark County 
OHD 045-205-424 
Generator 

Mr. Leo Haun August 1, 1984 
Ekco Houseware Company 
359 State Avenue Extension N.W. 
Massillon, Ohio 44646 

Dear Mr. Haun: 

On July 20, 1984, I conducted an inspection of the Ekco Rouseware Company 
facility located at 359 State Avenue Extension, N.W., Massillon, Ohio, to 
determine compliance of this facility with regards to the Ohio Hazardous 
Waste regulations. You, Mr. Thomas Shingleton, and Mr. Thomas Epps repre
sented Ekco during this inspection. 

The foli2wing violations were noted during this inspection: 

l. Containers of hazardous waste stored on-site for 90 days or less without 
a RCRA storage permit must be clearly marked with the words "Hazardous 
Waste" and the date of accumulation (Ohio Administrative Code (OAC) 3745-
52-34). 

2, A generator must provide a Personnel Training Program (OAC 3745-52-32: 
OAC 3745-65-16) including: 

a. A written description of the type and amount of both introductory 
and continuing training that will be given to personnel who handle 
hazardous waste at the facility. 

b. Records that document completion of required training by facility 
personnel. 

c. Job titles and descriptions for each hazardous waste management 
position at your fac~lity, and the names of the employees filling 
these positions. 

3.. A Contingency Plan containing information described in OAC 3745-65-50 
through 3745-65-56 must be prepared for this facility (OAC 3745-52-34). 

4. Each area where containers are stored must be inspected weekly for 
evidence of leaks or corrosion (OAC 3745-52-34; OAC 3745-66-74). Inspec
tions must be recorded in an inspection log which includes the date of 
inspection, the name of the inspector, and a space to acknowledge remedial 
actions • 

ac ToH ~ttJ~.J6~TO~ 
~-2-9 

Northeast District Office 
2110 E. Aurora Road, Twinsburg, Ohio44087-1969 (216) 425-9171 
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~i .. 
~~~~ Houseware Company August 1, 1984 

·:-it·; Leo Haun 
Page 2 

During this inspection we briefly discussed the topic of the contaminated ground 
water aquifer discovered by Ekco. The contamination was found as a result of 
required VOC analysis of your facility's non-contact cooling water NPDES discharge 
to Newman Creek. This analysis showed that a number of volatile organic compounds 
including 1,1,1 trichloroethane and trichloroethylene have been introduced to the 
ground water aquifer from an unknown source or sources, 

Because of these findings, we have requested a meeting with Ekco, scheduled for 
9:00a.m., August 10, 1984 at the OEPA, Northeast District Office, 2110 East Aurora 
Road, Twinsburg, Ohio, to discuss: 

1. Possible sources of ground water contamination. 

2. The potential for further testing and monitoring of local ground water to 
determine the exact source of contamination. 

3. Possible remedial actions. 

Three possible sources of contamination have been identified from further testing 
conducted by Ekco. These areas include the two uraduct tAnk farms and the surface 
1~~. which are all located at the Ekco facility. From our discussion during the 
inspection, it is my understanding that Ekco has used either 1,1, 1 trichloro~thane 
or trichloroethYlene_ in-GegRaf!!.ng operatf cue fer--at--least the past-20-vear-s-; I~ 
is also .Ju.f.undl!Ystanding that solvent contaminated water generated _gri.111ar1lv from 
cetrd'ensation within the degreaser units has been physically segregated ..and __discharged 
VIa storm-sewers to the on-site surfac~ la2oon for a period of ·trme oatinR back to 
at least 1979. -pending clarification by~s-Agency, this surface lagoon may be 
considered a hazardous waste surface impoundment because of the discharge of listed 
hazardous waste to the lagoon and the subsequent storage of this hazardous waste within 
the lagoon. 

With exception to the material that will be discussed during our August 10,1984 meeting, 
please submit to my attention within sixty (60) days from the date of this letter 
documentation to verify compliance with the second and third violations noted above. 
Once this material has been reviewed, a reinspection will be scheduled to verify 
compliance of this facility with the remaining violations. 

A copy of this inspection report is enclosed for your information. This report will 
become a part of the official r~cords of the Ohio Environmental Protection Agency's 
Division of Solid and Hazardous_Waste Management. 

Please feel free to contact me at (216) 425-9171 if you have any questions. 

?J.tru~ 
Rod~~ls 
Environmental Scientist 
Division of Solid and Hazardous Waste Management 
Northeast District Office 

RB:kr 

Enc. 

cc: P. Cotter, DSHWH, C.O. 
D. Hasbrouck, OEPA, NEDO 
w • Skowronski, OEPA, NEDO 
D. Lee/B. Hiller, OEPA, NEDO 
D. Underwood, OEPA, NEDO 
E. Mohr, OEPA, NEDO 
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Nr. Thomas Shingleton 
Ekco Housewares Company 
359 State Avenue Extension N.W. 
Massillon, Ohio 44646 

Dear Mr. Shingleton: 

ne:· Ekco l!ouseHares Company 
Star~ County 
m:o 0115-205-424 
Generator ., 

U ~ p M \ ~1 e-a.. 

atJ~ )) ~ft(T'~~ 

Jar:tua ry 7, 1985 

This letter is written in confirmation of the December 5, 1984, meeting 
conducted at the OEPA, Northeast District Office, concerning ground 
\'later contamination at the Ekco facility located in r~assillon. In 
attendance at this meeting were: · 

Tom Shingleton - Ekco Housewares Company 
Dennis Barczak - Ekco House\~ares Company 
Jim Epps - Ekco Housewares Company 
George t~yhew- Ohio Drilling Company 
Rodney Beals- OEPA, Division of Solid & Hazardous \~aste f·1anagement, 
Northeast District Office 
Eileen Nohr - OEPA, Division of l4ater Quality ~!onitoring and 
Assessment, Uortheast District Office 
Steve Tuckerman - OEPA, Division of Solid & Hazardous ~Jaste ~~anage
ment, Northeast District Office 

At this meeting, ~tr. Mayhew presented a discussion concerning the results 
of the hydrogeological study conducted by the Ohio Drilling Company at the 
Ekco facility. The purpose of this study was fo: 

1. Determine the source (s) of ground ~later contamination at the Ekco 
faci 1 ity. 

2. Determine the vertical and lateral extent of ground \'later contamir.ation, 
and · 

3. Approximate the cone of depression produced from on-site pumping from 
\•le ll s. 

F.oyr (4) test h.Qles (1-84 through 4-84) \'lere drilled at the Ekco facility 
to. study shallo\'1 soilh lest P.o1e (T.H.) 1-8~ dri11ed in the nm:.t£ tc.nk 
farm area showed concentrations of 1~1,1 trichloroethane (TCA) and trichloro
ethylene {TCE) ranging from .50 mg/kg and 50 mg/kg respectively, in the top 
four feet of soil, to 23 mg/kg and 3 mg/kg beb1een 15 and 20 feet below 
the surface. You feel this ~ontamination is the result of mismanagement 

Northeast District Office 
2110 E. Aurora Road. Twinsburg, Ohio 44087 • (216) 425-9171 
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or spillage of products. T.H. 2-134, presur;:dbly do\>;n~)l"adier.t from T.H. 1-84 
shm·.:ecrlesser amounts of VOC's. Fluids collected from these test holes after 
a rain event documented the same trend. Because of the les~rconcentrations 
of voc•s dovmgradient from the tank farm, you feel that any contamination 
resulting from the tank farm vJill be naturally flu:.h~d fror.1 the soil by 
precipitation. T.H. 3, drilled i.n the west tank farm, \·:as abandoned and not 
sampled. T.H. 4, drilled on the s'outh side of the plant shm·;ed only slight 
levels of voc•s. 

Three test holes {Rl through R3) \'lere drjJJed through the \·111ter-~e~ri.rs sa!JE.
stone to stud vert1cal and lateral con'taminantmi r .; • These \'lel s were 

roper y deve ope an groun wa er samp es were o aine for each 20 feet of 
the v1ater producing aquifer at each well site. ·These wells \·Jere sampled at 
discrete depths using packers. ~ults de~~~~t~ated that ground \'late i-
nation exists an the northeast s~--- _f tb . Vertical 
profiles of contamination at each we site suggest similar vertical distribu
tion of contamination throughout the water bearing aquifer. 

In addition to these three wells very high concentrations of TCE and TCA (143,000 
ppb combined) were observed in \'tater samples collected from an improperly 
abandoned \'lell {W-1011

) within the plant. This contamination you believe, is the 
result of a s~ll~urring f~m a nearby degreasing unit five or six vears ago. 

To verify the contaminant concentrations in W-1011 Ohio Drilling would like to pump 
this well for several hours at approximately 200 gpm and resample the well for 
VOC' s. At this meeting, permission \'las ·requested from the OEPA to pump this \'Jell 
as described above, treat the \'tater removed via a portable air-stripping treatment 
unit, and discharge the treated water to the on-site surface impoundment. Since 
this information is vital to the ultimate design of the on-site air-stripper 
treatment unit that will be used to decontaminate the ground water contamination, 
t~e Agency agrees it is practical to pump and resample this well as long as the 
water pumped from this \'/ell is treated and discharged to the surface impoundment. 

The following is in response to information supplied to us during this meeting. 
In some instances the l\gency is in disagreement with your conclusi-ons. 

The first purpose of this study \'las to identify the sources of contamination. 
From results supplied by Ohio Drilling, this study identified shallo\'1 soil 
contamination \'lith respect to the north tank farm and contamination in well 
\4-10 11 apparently caused by a single solvent spill occurring five or six years 
ago. Considering the concentration of contaminants found in ~l-10 11 and the 
concentrations of voc•s which ~re still being observed in the south well, it 
can not be assumed that the spill that occurred can be totally responsible for 
the ground \'later contamination. FromL.inJormation calculated by Bill ~1iller, 
Industrial Wastewater, approximately ~~·gallons of TCE or TCA are presently 
being discharged via the NPDES outfall weekly. A single spill event could not 
possibly produce this much contamination for an extended period of time. 

It is our feeling that spillage from the tank farm and leakage from the on-site 
surface impoundment may also be responsible for the identified contamination. 
To abate further contamination the elimination of all contaminant sources appears 
imperative. 
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Unless these areas can be provan to r:ot be 

The second ~urnose of this ~was !Q identjcy the extent of vertical and 
lateral mjgr:atiaR=of .srEund :ater contamination. Three \·;ells Rl through R3 
\'tere dri 11 f · i ii rons • Ana lyses from R-1 and R-2 suggests that the 
ver~1ca distribution of contaminants extends through the water-bearing aquifer 
to the shale bedrock. The lateral extent of contamination has not been adequately 
described. Information supplied during this meeting suggests ground. \-later move
ment to the north or northeast from the Ekco faci 1 ity. ~Jell R-2 confirms that 
contamination is present in this direction. To define the vertical and lateral 
extent of ground \'later contamination from this site, an additional \"Jell (s) 
should be drilled and tested at 20 foot intervals to the bedrock. The \-Jell {s) 
should be loc~ted so as to define the northern-most extent of contamination. 

Please fnn·r"-" tv ;.1y attention upon completion the results of the resampl ing 
or W-10". Once a course of action conc~rning the topics of this letter has been 
decided upon by Ekco and Ohio Drilling, please contact Eileen Hohr. At this til:'le 
we may be able to establish the specific discharge limits for the air stripper 
treatment unit. 

Please feel free to contact me at (216} 425-9171 if you have any questions. 

Yours truly, 

G~,. 
Rodney Beals 
Environmen~al Scientist 
Division of Solid & Hazardous Waste Management 
Northeast District Office 

RB:kr 

cc: ~George t·!ayhew, The Ohio Drilling Corr.pany 
Doug Hasbrouck, District Chief, OEPA, NEDO 
Bill Skowronski/DavP Hert:, OEP~., DSH\itl, ilECO 
Eileen t<oi1r, OEPA, :.:Q:·l.A., NEDO 
Dennis Lee/Bill Mil ter, OEP~. IWW, NEDO 
Dan Undenvood, OEPI\, DPHS, . .10 
Paula Cotter, OEPA, DSHWH, Central Office 
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Mr. Thomas J. Shingleton 
Plant Manager 
Ekco Housewares 
359 State N. W. 
Massillon, Ohio 44646 

Dear Tom: 

February 11, 1985 

Re: Ground Water Contamination 

This letter is written in response to Mr. Rodney Beals' letter of January 7, 1985. 
Mr. Beals, an environmental scientist with the Ohio Environmental Protection 
Agency, made several suggestions regarding the investigation of groum water 
contamination at the Ekco plant in Massillon. 

We had reported to the Ohio EPA that we felt the VOC cont.aminatlon of the ground 
water was due to some large spills in the plant and to s_Elllage dur~ fillfng Qf the 
VOC t.anJcs iii the north tank farm. The EPA suggested that the surface impound
ment might also be a source. They had calculated that you have been removing 
approximately 55 gallons of VOCs each week by pumping the south well. There is 
an error in this calculation. The concentration of VOCe in the south well is about 
~700 ug/1 and the pumping rate is approximately 350 gpm. Consequently, about 
!6. 5 gallons of VOC!_ are removed each week. 

Water samples taken from the bottom of the lagoon by Wadsworth Testing Labora
tories "hid VOC concentrations 4320 u /1 and 4160 ,1).. Water from test well 
-~• which is a out 80 feet southeast of the lagoon, has a VOC concentrationof 
~30 ug/1. Approximately 280 feet further southeast the !0" .w@ in the plant has 
a y_oc_.c.oncentrat!on of 104.000 ug/1 and the south well, which is 600 feet further 
southeast, has a Y.OC conce~tion of 4710 ug/1. The south well has been pumped 
at a rate of 300 to 400 gpm for a number of years. If the lagoon were a major source 
of VOC pollution, we would expect water samples from A-1 to have higher concentra
tions of VOCs than samples from the south well. Because the concentration increases 
away from the lagoon, the lagoon does not appear to be a major source of the VOCs 
in the ground water • 

WELL PUMPS • PUMP SERVICE AND REPAIR· WELL REJUVENATION 

OFFICESo PITTSBURGH. PA. KALAMAZOO. MICI-f 
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~oil sa~ in the vicinity of the north tanls farm at test hole 1-84 had !!!gh con
centfit[ons of VOCe (2J!._- 2oo ~wn to a depth of at least 20 feet. Approx
imately 155 feet to the northwest, the soil samples from test hole 2-84 had VOC 
concentrations of 7. 3 - 25. 6 mg/kg to a depth of 12 feet. The Ohio EPA has 
suggested that the contaminated soils at the north tank farm be removed and that 
the surface impoundment be closed per RCRA closure standards. It would cost 
7.1 to 8. 9 million dollars to send the soil from the north tank farm to an approved 
disposal site. In addition there would be a substantial cost for the excavating and 
filling. You have received an estimated cost of $700,000.00 to close the lagoon. 

Your pumping of the south well has maintained a cone of depression underneath 
the lagoon and the north tank farm. Water levels in the area have been measured 
and the ground water surface has been contoured. In the vicinity of the lagoon and 
the porth tank farm there is a gradient of approximately 2. 5 feet per 100 feet 
towards the south well. Any contaminant leaching or percolating down to the water 
table will be kept on your property and it will be pumped from the aquifer. 

The letter from the Ohio EPA suggests that one' or more additional test holes be 
drilled to define the vertical and lateral extent of ground water contamination in a 
northern direction. Water from test well Jl:2 had 2980 ug/1 of VOCs. This test 
well is 250 feet from the highly contaminated 10" well and only about 95 feet from 
the plant building. A solvent spill in the plant could exit the building fairly near this 
test well. It was recommended that any additional test boles be tested at 20 foot 
intervals to bedrock. The bedrock is at a depth of about 44 feet in this area. I 
believe that the OE PA wanted water samples pumped at 20 foot intervals in the sand
stone aquifer. However, I do not think that additional test drllllng is necessary, 
because the concentration of the contaminant plume has been shown to be decreasing 
rapidly to the north. Also access for a drilling machine to the north would be difficult 
because there is a levee adj~cent to Newman Creek. 

We have authorized Malcolm Pirnie Engineers to design an air stripper using the 
following conditions. 

(a) Influent of 600 gpm with a VOC concentration of 40, 000 ug/1 consisting 
primarily of TCE and 1,1, 1 Trichloroethane. South well pumped at 
400 gpm and the 10" well pumped at 200 gpm. 



• 

Page 3 

Mr. Thomas J. Shingleton 

(b) Effluent to have no more than 200 ug/1 of VOCs. 

(c) Air emissions not to exceed 290 pounds per day of total VOCe. 

The influent water will~ used for non contact manufacturing purposes and the 
effluent from the air stripper will be discharged to Newman Creek via the present 
NPDES outfall. Construction wUl begin on the air stripper as soon as the design 
bas been determined. 

I think clean up of the ground water should proceed as follows: 

1. Erect the air stripper as soon as it is constructed. 

2. Install a pump in the 10" well and pipe It to the air stripper. 

3. Dr111 two test boles and collect soil samples to determine VOC concen
trations at the north tank farm - Repeat this step every six months 
to determine how quickly the soils are cleaning from leaching. 

4. Pump water from the lagoon to the air stripper and monitor VOC 
concentration of effluent. 

5. Test sons in bottom of lagoon to determine If removal is necessary. 

6. Collect water samples and have them analyzed for VOC concentrations 
on the following schedule. 

(a) Sample the south well, the 10" well and the effluent from the 
air stripper each week for four weeks and then each month. 

(b) Sample test wells R-1, R-2 and R-3 every three months to 
determine the rate of clean up. 

7. Send monthly reports to the Northeast District of the Ohio EPA which 
will include the following • 
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(a) Water levels in each well at time of sample collection. 

(b) Pumping rates. 

(c) Total amount of water pumped to date and total since last 
report. 

(d) Results from all analyses since last report. 

(e) Total weight of VOCs emitted to atmosphere. 

Page 4 

8. If the rate of clean up of the sons is l.Dlsatisfactory as described in step 3 
above, experimental work will be done with a vacuum system to accelerate 
the clean up. 

Estimated costs of some of the above described work are listed below: 

1. Engineering by Malcolm Plrnie on the tower design - $16,000.00 (firm). 
Includes (a) design memorandum of aeration process, and (b) detailed 
design of aeration system. 

2. Construction of air stripper and erection on the site - $51,270. 00 (firm). 
Does not include influent or emuent piping. 

3. Two soil sample holes every six months - $1,500.00 (firm). 

4. Installation of vacuum system if required - $20,000.00 (estimate). 

5. Preparation of monthly reports with water analyses - $300.00 (estimate). 

6. Quarterly report in lieu of monthly report - $450.00 (estimate). 

7. Biannual analyses of soil samples - $450.00 (estimate). 

8. Operational costs to run pump in 10" well and blower motor on 
air stripper - $5,500.00 per year (estimate). 
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9. Maintenance to well pump and air stripper - $5,000. 00 per year 
(estimate). 

The cost of piping the effluent and influent for the air stripper cannot be estimated 

accurately lUltil a location is chosen for the air stripper. If water from the plant 

has to be pumped to the air stripper there wUl be an added cost. 

I hope this letter gives you sufficient information so that you can answer questions 
asked by Ohio EPA people. 

Very truly yours, 

THE OlfiO DRILLING COMPANY 

By ~~ · ~~ /df;:7 
Ge'.orge 7Mayhew, :Rl.D • 

GHM:ee 
..... 
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~ .. _: '< Deat Mr~·. Beall··· · ·.-
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: ~~ :. ' . . - ' . . ... 
. • • ·.;,· •• • . , • -~. . . • .:.:! ,;.; . ·-~·-. ~- • ·- '. -: -~ · . 

. . · . . . 'nlli lett.er ll)n reaponae to your letter o{ January ;, 1985 relative to our meetlna 
of: Dec~ber 5•: 1984, your conelualona t4!) our· atudy ·and r~coamendationa for removal 

·.of con~nanta trom the around water:_~ ·wr property.· 
.. · .• · .. -.. :. -~ ··-: -<":.· -7·. ::.~·. ··' :': ··.· " ..• : .. ~._ ... : ... -~ .• ·· .~:-.·:~·.:: •. } ... :_:;- -·~. (':.=·· •. --·· .. 

. :\ .. - : ::·. i Two major point• •• dlacuaeed ill your'· letter. ihould be' clarified tO' pr,vent any 
".:~·:. 'i.·.>! · further mhmideratandiaa. · .. ::}·':·.;.·.) ........ ~ < ~, .. -~·- .... · \ . . .. . . . . . 

··. :·,-. The.aolveut aoULthat oceurred five to ab yeara~ waa not brought to your attention 
A:·. :ll. ~·- "only apUl" but_ rather the "6li'1j ~jor ·reeorded apill. We reeognize that in 
.., the area of these ~ vapor degr~a there have been manv anreoortedlaoilla over 

, ... 

••• 

:·.· .. -
. :--. 

·- ·-' 

the paet two decact!_a that would have,· ln fact, contributed to the hlgh level of vee~ s 
in ttie now abandoned W•10" well. located in the .. me a:eneral location as the degre::seu. 

The calculation ~~de by Mr. Miller that 55 gallons of YOC'a are being pumped out 
weekly in our water supply i1 in erTor. Thia calculation of 3 ppm of YOC's and a 
pumping Tate of 300 gpm over 24 hours producee 10.8 lba. of mateTial per day or 
75 lba. per week. We have calculated 4.7 ppm and a p~in& rate of 350 gpm remov~a 
16.5 aallona of VOC'a or 2.4 gallons per day. -

. . ·. - -
Water .aamplea taken from the bottom of ~·the latzoon had YOC concentration Qf 4320 ug/1 
and 4160 Ui7I. Water from teat well( A~ (80 ft. southeast of the lagooii) hu a VOC 

. concentrat!O: of 1930 u~l. -280 feet -further aouthealt the 10" well in the plant hu 
a V~ eonc_n_ratlgn o£4,000 ug/1 and the aouth w•ll, 600 feet further ~outheaat, 

. has a VOC concentr~n of 4710 uall. The -aouth well haa been p~pin.a at 300·400 gpm 
{or the~· If the lagoon wae a major source of VOC pollutiOn, we would
expect water aamplea from~ to have a hiaher concentration of VOC's than samples 
from the south well. Because the concentration lncreasea away from the lagoon, the 
lagoon does not appear to be a maJor source of the VOC'a in the ground water. 

Be~use of the higher concentrations of VOC'• at teat hole 1·84, you have suggested 
that the contaminated soils at the north tau farm be removed and the surface 
impoundment be cloaed per RCRA closure atandarda. It ia estimated that 25,000 cubic 
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yarda of aoil would have to be removed and disposed of at an approved disposal 
lite which would co1t 7 to 9 million dollars plua excavating and fUUng costa. 
Preliminary co1ta for cloalng of the lagoon have been quoted at $700,000.00. 

Further conclu1iona reached by Mr. George Mayhew of Ohio Drillinc in reapon1e to 
· ... · you¥' January 7. letter are~ . . . ; · · · ... 

. :'·.\'. ' : ~~ ~>: ·.·.:: .· :-·. ' .... ' . '• .··. . ~,;~~"' ~.;·.: .:-:·:·.:. 't. . . ': <:: .: '; •, ~· ' ' :· . ' ~ .. 
. ::,' ·-~· ' · 1~ .~· ~e pumpiq ~f,· the ·ao\Jth well baa iDaiutaiU.d a cone of depreaaion underneath ' 
-~··~;-:'. ::-;_··: r~.: the lagooo aud.-~e notth tank fam.: Wate~· levels in the area have been·: _. 
· ·•·. t.. >-' · · · lieaaured and the ground water aurface baa· beeD contoured.· In the vicinity of 
.. -1_.~~ '. . the lagoon and, the north tank farm there la a aradient of approximately 2.5 

. ;_ ·.: ' feet per 1()() feet toward• the south well.. .., contaminant leachtoc or ." ·_ . .:·, :~ 
· . · ·. · · : . l»ercolatiq_ don to the vate' table will ~ bpt on . ·our property and it will , (.' 
~.- ·:. _·/,.be pumpecS.J.;oJIL~(a~uif~r •. ·. . :~ ... ::;-···· .. : .',:;··~·-.;~>,~:' .. ,.:\. ··:. ·.:. ··.· -~_:":-:. ; __ ;"·\~~-~· 

~">:.~·-:· . · .. · ... ~,;._.- · ~ · ·. · ·-. .:_·,f·:· .. ~~:·.··,;~f"· .. ·i·:.~~t~< .. -~";:::·_~'"~':-..: .. :~.'· ·.·., · · .... :~· ... ::~-;~: .. 1.' ·~ ~ ·.'·< · .:· ~ ::.: .. · ~: _· 1 ·•· -~:. ·_.~: -:·:._··~.'·-.;.:· ~~·- • .t,.~ ·c .. 

::.:: ~:> ~ ~-~ ~ ;,~e· letter·'.fr.oaa the··~hio ~A a~eata that ~~~-or· mort additional teat.holea,· ~-:. -·:.·-
' . ·.·>:.- , ... ~:..-~·. ;bti'.drillecf to ·aefine the vertl.cal ancl ·lataral .. extat· of'around vate~:-~ .~:..; ~., ;:. :;·?.:;.:~· '. :. 
-~:::,,·_':·"·~=_.-- ··contamlliatl011'ln'a aorthen'dlrecttoa;·;·Watei- .. frcii teat well R•2 had·:, · · ~~·-,_. ,:· 

'fr .• •' · .• "t•' • 'I·,. 1 • ',.·" ' " ~ • • ',..:~'f'• 

· ~'At;.,f,~' '7 2980 u•lJ: of.:voc•a~. ~ rua. teit veU ia 25Q feet from the_ hlply contaidnatecS:_ . -
: rJ;;:l:. -;~:, 1G"" veu an~ onifabOut 9.5 feet from the plant lNUcliq~ A aolvent aplll , · , 
· >:,,'&·;·· > lia the plant could exit the buUdlq fairly near .tbb teat well.· It waa 
· · recQIImended that any additional te1t bolel'" 1M teated at 20 foot intervah 

. ... . to bedrock. The bedrock la at a depth of about 44 feet in thla area. 

•• 

Mr. Mayhew believes that the OEPA wanted wat•r aamplea pUIDped at 20 foot 
intervale in the aandatone aquifer. However, he doea not think that 
additional teat drilling ia neceasary, becau1e the concentration of the 
contaminant plume ha1 been 1hown to be decrealina rapidly to the noTth. 
Alao acceaa for a drilling machine to the north would be difficult because 
there ia a levee adjacent to Newman Creek. 

We have authorized Malcolm Pirnie, Inc. to.deaign an air atripper using the following 
condl tiona 1 

1. Influent of 600 gpm with a VOC concentration of 40,000 ug/1 
conaiatlng primarily of TCE and 1,1,1 Trichloroethane. 1be 
aouth well to be pumped at 400 &pm and the 10" well at 200 gpm. 

2. Effluent to have no more than 200 ug/1 of VOC'a. 

3. Air emissions not to exceed 290 pounda per 4ay of total voc•a. 

'lbe influent water will be uaed for non contact manufacturing purposes and the 
effluent from the air stripper will be discharged to Newman Creek via the present 
NPD!S outfall. Conatructlou will begin on the alr 1tripper aa aoon as the design 
baa been determined which ia approxtmately two weeks. 



t , 

... _, 
., ·'· 

.- .... ·. 
.. ~ .. 

.4. •C . 

I , 
·\ . 

Mr. Rodney Beale 
Ohio Environmental Protection Agency 

Page 3 

February 19, 1985 

We are recommending the following eoureea of action to clean up the ground water 
aubject to your approvala 

1, Erect the ai~ atripper ae 1oon a1 it 11 con1tructed. 

2. Inatall ·a pump in the 10" well and pipe it to the ai~ atdpper, 

3, ln'llt' two teat hole• and collect .• ~-11 aamplea to detenlille · · f.· · . · ,_, · .. :.,_ ·, 
i. ;,- VOC concent~at!0111 at the north ta~ fam .-. Repeat thia 1tep . _ · .. · '· .. · ·' ~-·':·:· . 
;! . everj alx IDODtbl to determine b~ quickly the 10111 are. eleanina . . ~ '· •. 
\ ·· f~om leacblna. . . : - · · · · · · · ·' ·· · .: · ·"' 
• .;, I j. • . ' '. • ~ : ,· 

'·' A ~·· 

· '· ;· t . Pump water frqm the lagoon to. the air· ·,,~ipper and ~n1tor ·:. ·: . . ~ : .. . : ~. 

·· ·:voc concentration of.effluent. · ·· 
' • o .. ' ' o I • > '• ' • o • .. •' o : • • • ": •, • ~~ • •' I • ". • • • .~ ... • '-~, ,·;~.. o • ·~ 

:'~:. S~ . Te~t· .aoil~ ... ll;l bott~ of ···tag~ 'to detend~e .if ~emoval ta .. , ·. ·.· .·. ··:(.··': ~ ::· 

·· ... : ;~.:~ · ':. ~-~ _n•~t~::~~~\-~ ...- :. ·· -.-.·. · _: ... .- :~:~ ... : :~.:::: · :.i~ ·-:'- ·> :.>~~ _ .... ·. .:;- -~~:~ .. _.--~. · · ·. ·, -~· ·.~.:·- .... ,, ~Jt->r·, ... -_ 
.. .. 6.,: -Collect wate~ aamplel and have th• analyaed fo~ vee· .-. ·. ·> ·~ · .. ··< ·. r·. 

· · · ·•· concentratlona on the follawtn& acheclule. ·_;. . ··. · , · · 
:. • ...... , ~· . . ; . .·' ·. ' 

'.:(a) Sample the aouth· ve111 ·the 10" well and the effluent 
· · · · · f~om the ah a tripper each weak fo~ four weeka and 

then· each month. 
(b) Sample teat vella R·1• R-2 aod R•3 every three•onthe 

to determine the rate of clean up, 

7, Send monthly report• to the Northea1t Dlatrlct of the Ohio EPA 
which will include the followiq. 

(a) Water levels in each well at time of aample collection. 
(b) Pumping rate1, 
(c) Total amount of water pumped to date and total alnce 

laat report. 
(d) Reaulta from all analyaea alnce laat report. 
(e) Total welght of VOC'a emitted to atmo1phe~e. 

8. If the ·rate of clean up of the aoila ia uneatiafactory aa described 
in Step 3 above, experimental work will be done with a vacuum 1yatem 
to accelerate the clean up, 

We will await your reply and remain, 
Sincerely, 

EKCO HOUSEWARES, INC, 
., 

. TJS/lm 
Thoma• J, Shingleton 
Plant Manager · 

CCa See Page 4, 
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APPENDIX H 

ANALYTICAL DATA 

WESTON LAGOON SOIL BORING PROGRAM 

MARCH/ APRIL 1988 



Kr. Harold G. Byer 
Roy F. Weston, Inc. 
1 Westo:Q Way 
West Ch~ster, PA 19380 

Dear Kr. Byer: 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

April 14, 1988 

Please find enclosed the analytical reports for American 
Hoae Product saaples subBitted to Gulf Coast Laboratories 
for analyses. They were identified as follows: 

CLIENT lD 

BSB-1-t:Q 
BSB-1-2R 
BSB-1-3:Q 
BSB-1-Q 
.BSB-1-5R 
BSB-1-8R 
SSB-1-1:Q 
SSB-1-2R 
SSB-1-3:Q 
SSB-2-1R 
SSB-2-2:Q 
SSB-2-31t 
BSB-2-3:Q 
BSB-2-41t 
BSB-2-5:Q 
BSB-2-81t 
BSB-2-711 
BSB-2-81t 
BSB-3-1:Q 
BSB-3-21t 
BSB-3-3:Q 
BSB-3-41t 
BSB-3-511 
BSB-3-51) 
BSB-3-811 
BSB-3-71t 
BSB-3-811 
BSB-X-X'l" 
BSB-4-111 
BSB-4-2lt 
BSB-4-311 
BSB-4-411 

GCLI 

127015 
127018 
127017 
127018 
127019 
127020 
127021 
127022 
127023 
127024 
127025 
127026 
127027 
127028 
127029 
127030 
127031 
127032 
127033 
127034 
127035 
127038 
127037 
127038 
127039 
127040 
127041 
127042 
127043 
127044 
127045 
127048 

SAMPLE 
DATE 

03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/24/88 
03/25/88 
03/26/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/26/88 
03/25/88 
03/25/88 
03/25/88 
_03/25/88 

DATE 
RECEIVED 

03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 



Mr. Harold G. Byer 
April 14, 1988 
Page 2 

BSB-4-5R 
BSB-4-7R 
BSB-4-8R 
BSB-X-XT 
BSB-6-1F 
BSB-2-1R 
BSB-6-1R 
BSB-6-3R 
BSB-6-5R 
BSB-6-8R 
BSB-5-1R 
BSB-5-2R 
BSB-5-3R 
BSB-5-4R 
BSB-5-5R 
BSB-5-5D 
BSB-5-6R 
BSB-5-7R 
BSB-5-8R 
SSB-3-1R 
SSB-3-2R 
BSB-5-1R 
BSB-X-1T 
BSB-6-2R 
BSB-6-G 
BSB-6-6R 
BSB-6-7R 
BSB-2-2R 

127047 
127048 
127049 
127050 
127051 
127052 
127056 
127057 
127058 
127059 
127060 
127061 
127062 
127063 
127064 
127065 
127088 
127067 
127068 
127069 
127070 
127071 
127072 
127073 
127078 
127078 
127079 
127081 

03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/28/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/26/88 
03/25/88 
03/25/88 
03/25/88 
03/25/88 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885· 7077 (815) 723· 7533 

03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 
03/29/88 

If you have any questions, please contact our laboratories. 

JB/kl 

Enclosures 

Sincerely, 

WESTON/GULF COAST LABORATORIES 

qJ,/T\ ~ou~ 
John Boudreau 
Analytical Director 
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WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

Weston-Gulf Coast 
American Home Products, GCL# 127015-127081 
VOA GC/MS 

CASE NARRATIVE 

GENERAL 

1. Weston-Gulf Coast uses the following GC/MS systems which 
can be identified on all raw data by either the Instrument 
ID or the quantitation file ID: 

ID # Instrument QLlant ID File 

GCL#1 Hewlett Packard 5970 MSD ID _EPA 
GCL#2 Hewlett Packard 5996 ID _VOL 
GCL#3 Hewlett Packard 5996 ID_AFB 
GCL#4 Hewlett Packard 5970 MSD ID _MGK 

2 . The Internal Standard and Surrogate peaks in both the VOA 
BNA analyses are labeled by name. 

and 

3. The quantitation of all detected HSL compounds was conducted 
using the response factors calculated from the continuing 
calibration standard. 

VOA: 

1. All samples have been analyzed initially undiluted and therefore 
and therefore the 1 ow 1 evel soi 1 <or 1 ow 1 evel water) detection 
limits have been used. 

2. The surrogate recoveries for all analyses except for the initial 
analysis of sample 127057 were within USEPA QC recovery limits. 
Sample 127057 needed to be diluted and reanalyzed to quantitate 
the compound acetone which was outside of the calibration range 
in the initial analysis. The surrogate recoveries on the 
diluted analysis were within QC limits. 

3. Sample 127033 was reanalyzed at a 1:5 dilution to quantitate the 
compound acetone which was outside of the instrument quantitat1on 
range in the initial analysis. 

4. Matrix spike analyses were conducted on samples 127015, 127045, 
and 127065. 
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WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

The following is a list of flags that WESTON/GULF COAST 
Laboratories frequently uses on our analytical reports. All 
flags may not be applicable for the enclosed reports. 

A - Indicates a condensation product. 

B - Indicates the compound was found in the blank as well as 
the sample. 

C - Pesticide compound confirmed by GC/HS 

d - Result is on a dry weight basis 

D - Indicates the compound was identified in an analysis at a 
secondary dilution factor. If a sample is re-analyzed at a 
higher dilution, the "DL" suffix is appended to sample numbers. 

e - Concentrations exceed calibration range of the instrument 
for that specific analysis . 

E 

J 

- Severe matrix interference 

- Indicates an estimated value which is below detection limit 

P - Peaks present but do not appear to be PCBs 

R - Spike recovery not within control limit 

S - Indicates value determined by Method of Standard Addition 

U - Indicates compound was analyzed for but not detected 

W - Result is on an "as is basis'" (wet weight) 

BDL - Below Detection Limit 

NA - Not Applicable 

NR - Not Required 

* - Duplicate not within control limits 

+ Correlation coefficient for HSA < 0.995 

8 - Due to matrix interference, post analytical spike is out of 
control limits. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

Broaomethane 

Viul Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4:, 1988 

RE: BSB-1-1R American Home Product 
Project •2994:-02-01 
Sample Date: 03/24:/88 
Date Received: 03/29/88 
GCL. 127015 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL · 10 ug/kg u 

BDL 10 ug/kg u 

30 5 ug/kg B 

10 10 ug/kg B 

4 5 ugfkg J 

BDL 5 ug/kg u 

2 5 ug./kg J 

1 5 ug/kg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

4: 10 ug/kg J 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ugfkg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochlora.ethane 

1 1 2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Metbyl-2-Pentanone 

2-Bexanone 

Tetrachloroet.hene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127015 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

10 5 ug/kg 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 10 uglk£ 0 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-lR American Home Product 
Project •2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL# 127015 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Coapounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

----------------------------------------------------------------------



TO: Roy F. Weston, Incorporated DA'rE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCLI PARAMETERS 

127016 Arsenic, Total 

127016 Bariua, Total 

127016 Cadaiua, Total 

Chroaiua, Total 

16 Copper, Total 

127016 Cyanides, Total 

127016 Lead, Total 

127016 Nickel, Total 

127016 Seleniua, Total 

127016 Solids, Total 

127016 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-1-2R American Home Product 
ProJ.• 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL Number: 127016 

ANALYST RESULTS 

prw 23 mgjkg d 

el 115 mg/kg d 

el 9.13 mgjkg d 

el 103 mg./kg d 

el 133 mg/kg d 

bt < 5 mgjkg d 

jfd 72 mgjkg d 

el 23.2 mgjkg dR 

prw 1.1 mgjkg d 

ssh 72.3 ~ 

el 256 mgJkg d* 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCL # PARAMETERS 

127017 Arsenic, Total 

127017 Bariua. Total 

127017 Cadmiua, Total 

17 Chromiua, Total 

17 Copper. Total 

127017 Cyanides, Total 

127017 Lead, Total 

127017 Nickel, Total 

127017 Seleniwa, Total 

127017 Solids, Total 

127017 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-1-3R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL Nwaber: 127017 

ANALYST RESULTS 

prw 7.2 mg/kg d 

el 55.1 mg/kg d 

el 6.73 mgfkg d 

el 17.0 mg./kg d 

el 119 mg/kg d 

bt < 5 mg/kg d 

jfd 38 mg/kg d 

el 13.4 mg/kg dR 

prw < 0.75 mg/kg d 

ssh 82.5 X 

el 116 mgfkg d* 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
We~t Chester, PA 19380 

ATTN: Kr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

BrOJBOmethane 

Vinyl Chloride 

Chloroethane 

Methylene· Chloride 

Acetone 

Carbon Disulfide 

1 1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1 1 !-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bra.odichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCLI 127017 

RESULT DETECTION LIMIT 

BDL 10 ugjkg 0 

BDL 10 ugjkg 0 

BDL· 10 ugjkg u 

BDL 10 ug/kg" 0 

14 5 ug/kg B 

11 10 ug/kg B 

BDL 5 ugjkg 0 

BDL 5 ugjkg (J 

2 5 ug/kg J 

3 5 ug/kg J 

BDL 5 ug./kg u 

BDL 5 ug/kg u 

5 10 ug/kg J 

BDL 5 ugjkg 0 

BDL 5 ugjkg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

TO: Roy F. TO: Roy F. Weston, Incorporated DATE: April 4, 1988 
1 Weston Way 
West Chester, PA 19380 RE: BSB-1-3R American Home Product 

Project 12994-02-01 
ATTN: Mr. Harold G. Byer Sample Date: 03/24/88 

Date Received: 03/29/88 
GCLI 127017 

VOLATILE COMPOUNDS RESULT DETECTION LIMIT 

1,2-Dichloropropane BDL 5 ug/kg 0 

Cis-1,3-Dichloropropene BDL 5 ugfkg 0 

Trichloroethene 6 5 ug/kg 

Dibromochloro.ethane BDL 5 ug/kg 0 

1.1.2-Trichloroethane BDL 5 ugjkg 0 

Benzene 1 5 ugfkg J B 

Trans-1,3-Dichloropropene BDL 5 ug/kg 0 

Bromoform BDL 5 ug/kg 0 

4-Methyl-2-Pentanone BDL 10 ug/kg 0 

2-Be:x:anone BDL 10 ugjkg 0 

Tetrachloroethene BDL 5 ug/kg 0 

1,1,2,2-Tetrachloroethane BDL 5 ug/kg u 

Toluene BDL 5 ug/kg 0 

Chlorobenzene BDL 5 ugfkg u 

Ethyl benzene BDL 5 ugfkg 0 

Styrene BDL 5 ugfkg 0 

Xylene BDL 5 ug,lkg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL# 127017 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127018 Arsenic, Total 

127018 Bariua, Total 

127018 Cadaiua, Total 

n"Q18 Chroaiua, Total 

18 Copper, Total 

127018 Cyanides, Total 

127018 Lead, Total 

127018 Nickel, Total 

127018 Seleni1Dl, Total 

127018 Solids, Total 

127018 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-1-4R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL NWBber: 127018 

ANALYST RESULTS 

prw 26 mgjkg d 

el 163 mgjkg d 

el 215 mgjkg d 

el 295 mgjkg d 

el 3440 mgjkg d 

bt < 5 mgjkg d 

jfd 860 mgjkg d 

el 47.5 mgfkg dR 

prw 8.6 mgjkg d 

ssh 80.0 % 

el 174 mgjkg d* 



'1'0: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCLI PARAMETERS 

127019 Arsenic, Total 

127019 Barium, Total 

127019 Cadaiua, Total 

Chromium, Total 

19 Copper, Total 

127019 Cyanides, Total 

127019 Lead, Total 

127019 Nickel, Total 

127019 Seleniua, Total 

127019 Solids, Total 

127019 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04:/14:/88 

BSB-1-5R American Home Product 
Proj.# 2994-02-01 
SaJDple Date: 03/24/88 
Date Received: 03/29/88 
GCL Number: 127019 

ANALYST RESULTS 

prw 21 mgfkg d 

el 38.0 mg/kg d 

el 16.1 mgfkg d 

el 61.5 mg./kg d 

el 208 mgfkg d 

bt < 5 mgfkg d 

jfd 91 mgfkg d 

el 21.6 mg/kg dR 

prw < 0.77 mgfkg d 

ssh 78.3 ~ 

el 172 qfkg d* 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G~ B:yer 

VOLATILE COMPOUNDS 

Chloroaethane 

Broaomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroetbane 

2-Butanone 

1,1,1-Tricbloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond Sl., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-5R American Home Product 
Project 12994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127019 

RESULT DETECTION LIMIT 

BDL 10 ugfkg u 

BDL 10 ug/kg u 

BDL · 10 ugjkg u 

BDL 10 ug/kg" u 

6 5 ug/kg B 

29 10 ugjkg B 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

8 5 ugjkg 

BDL 5 ugjkg u 

BDL 5 ugjkg 0 

BDL 5 ug/kg u 

10 10 ugjkg 

BDL 5 ugjkg u 
BDL 5 ugjkg 0 

BDL 10 ugjkg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibro.ochloromethane 

1.1.2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromofo.1'111 

•-Kethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

blene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885·7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127019 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug.lkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ug./kg 0 

BDL 5 ugjkg u 

BDL 5 ug/kg 0 

BDL 5 ugfkg u 

BDL 10 ug/kg u 

BDL 10 ugfkg u 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-1-5R American Home Product 
Project #2994-02-01 
Saaple Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127019 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Co.pounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

---------------------------------



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127020 Arsenic. Total 

127020 Bariua, Total 

127020 CadldUII, Total 

Chroaiwa, Total 

20 Copper. Total 

127020 Cyanides, Total 

127020 Lead, Total 

127020 Nickel, Total 

127020 Seleniua, Total 

127020 Solids, Total 

127020 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-1-6R American Home Product 
Proj.• 2994-02-01 
S8Dlple Date: 03/24/88 
Date Received: 03/29/88 
GCL Number: 127020 

ANALYST RESULTS 

prw 150 mg/kg d 

el 24.5 mg/kg d 

el 0.789 mg/kg d 

el 4.74 mgjkg d 

el 37.4 mg/kg d 

bt < 5 mg/kg d 

jfd 42 mg/kg d 

el 38.6 mgjkg dR 

prw 0.93 mg/kg d 

ssh 87.2 % 

el 86.3 mg/kg d* 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127021 Arsenic, Total 

127021 Bariwa, Total 

127021 Cadaiua, Total 

Chroaiwa, Total 

1 Copper, Total 

127021 Cyanides, Total 

127021 Lead, Total 

127021 Nickel, Total 

127021 Seleniua, Total 

127021 Solids, Total 

127021 Zinc, Tota1 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

SSB-1-1R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL NWBber: 127021 

ANALYST RESULTS 

prw 20 mgfkg d 

el 584 mgfkg d 

el 1680 mgfkg d 

el 880 mgfkg d 

el 18200 mgfkg d 

bt < 5 mgfkg d 

jfd 6100 mgfkg d 

el 164 mgfkg dR 

prw 55 mgfkg d 

ssb 60.8 X 

el 863 mgfkg d* 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

BroJDO.ethane 

Vin:r:l Chloride ,. Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1 1 1-Dichloroethene 

1,1-Dichloroethane 

1 1 2-Dichloroethene (total) 

Chlorofona 

1,2-Dichloroethane 

2-Butanone 

1.1.1-Trichloroethane 

Carbon Tetrachloride 

Vin;r:l Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4:, 1988 

RK: SSB-1-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/24:/88 
Date Received: 03/29/88 
GCL. 127021 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL · 10 ug/kg 0 

BDL 10 ugfkg 
. 

0 

10 5 ugfkg B 

8 10 ugfkg J B 

BDL 5 ugfkg u 

BDL 5 ug/kg 0 

BDL 5 ug/ks 0 

BDL 5 ug/kg u 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

4: 10 ugfkg J 

BDL 5 ug/kg 0 

BDL 5 ugfkg u 

BDL 10 ug/kg 0 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloro•ethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Brol80fora 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Etlqlbenzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-1-1R American Home Product 
Project •2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GeL• 127021 

RESULT DETECTION LIMIT 

BDL 5 ugfkg 0 

BDL 5 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 10 ugfkg u 

BDL 10 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-1-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL# 127021 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

--------------------------------------

------------------------------------I 
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TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL• PARAMETERS 

127022 Arsenic, Total 

127022 Bariua, Total 

127022 Cadaium, Total 

Chroatiua, Total 

22 Copper, Total 

127022 Cyanides, Total 

127022 Lead, Total 

127022 Nickel, Total 

127022 Seleniua, Total 

127022 Solids, Total 

127022 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

SSB-1-2R American Home Product 
Proj.• 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL Number: 127022 

ANALYST RESULTS 

prw 10 mg/kg d 

el 152 mgfkg d 

el 3.26 mgfkg d 

el 414 ag/kg d 

el 108 mgfkg d 

bt < 5 mgfkg d 

jfd 55 mgfkg d 

el 14.3 mgfkg dR 

prw 2.0 mgfkg d 

ssh 74.0 % 

el 78.0 mgfkg d* 



TO; Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN; Mr. Harold G. Byer 

GCLI PARAMETERS 

127023 Arsenic~ Total 

127023 Bariua~ Total 

127023 Cadaiua. Total 

ChromiWil~ Total 

Copper~ Total 

127023 Cyanides~ Total 

127023 Lead. Total 

127023 Nickel, Total 

127023 Seleniua, Total 

127023 Solids, Total 

127023 Zinc, Total 

DATE; 

RE; 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

SSB-1-3R American Home Product 
Proj.l 2994-02-01 
Sample Date; 03/24/88 
Date Received; 03/29/88 
GCL NUIIlber; 127023 

ANALYST RESULTS 

prw 6.0 mgjkg d 

el 60.6 mgjkg d 

el 2.58 mgfkg d 

el 235 mg/kg d 

el 44.3 mgjkg d 

bt < 5 mgjkg d 

jfd 20 mgjkg d 

el 8.38 mgjkg dR 

prw 1.8 mgjkg d 

ssh 82.4 % 

el 73.3 mgjkg d* 
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TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

BrOJBomethane 

Vin:vl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vieyl Acetate 

Bromodichloramethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April ., 1988 

RE: SSB-1-3R American Home Product 
Project #299•-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL. 127023 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ugfkg u 

BDL· 10 ug/kg u 

BDL 10 ug/kg- u 

5 5 ugjkg B 

33 10 ug/kg B 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

1 5 ug/kg J 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ugjkg u 

7 10 ugjkg J 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 10 ugjkg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1, 2-Dichloropropane . 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibromochloroaethane 

1.1.2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Bexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

blene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-1-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127023 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/]rg 0 

BDL 5 ugjkg u 

BDL 5 ug/]rg 0 

BDL 5 ug./kg u 

BDL 5 ug/kg 0 

BDL 5 ug./kg u 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 



WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 RE: SSB-1-3R American Home Product 

Project #2994-02-01 
ATTN: Hr. Harold G. Byer Sample Date: 03/24/88 

Date Received: 03/29/86 
GCL• 127023 

FlED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

standard were tentative! identified by mass spectral 

search. This is exclusive of utants, 

surrogates or internal standards. 

-----------------------------·-

--r 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCLI PARAMETERS 

127024: Arsenic, Total 

127024 Bariu.a, Total 

127024 CacDrlua, Total 

Chroaiua, Total 

24 Copper, Total 

127024: Cyanides, Total 

127024 Lead, Total 

127024: Nickel, Total 

127024 Seleniua, Total 

127024 Solids, Total 

127024: Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

SSB-2-1R American Home Product 
Proj.l 2994:-02-01 
Sample Date: 03/24:/88 
Date Received: 03/29/88 
GCI. Number: 127024 

ANALYST RESULTS 

p.rw 12 m.gjkg d 

el 158 mg/kg d 

el 188 m.gjkg d 

el 121 mgfkg d 

el 1520 m.gjkg d 

dtk < 5 mg/kg d 

jfd 1300 m.gjkg d 

el 25.9 mgjkg dR 

p.rw 8.3 mgjkg d 

ssh 81.8 % 

el 157 m.gjkg d* 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COHPOONDS 

Cbloro•ethane 

BrolllOIBethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1 1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-2-1R American Home Product 
Project •2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127024 

RESULT DETECTION LIMIT 

BDL 10 ugjkg u 

BDL 10 ugfkg u 

BDL 10 ugfkg u 

BDL 10 ug/kg u 

18 5 ugfkg B 

9 10 ug/kg J B 

BDL 5 ugJkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ugJkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

3 10 ug/kg J 

BDL 5 ugJkg u 

BDL 5 ug,lkg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



• 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1.2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloro•ethane 

1.1.2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

BroJBOform 

4-Hetbyl-2-Pentanone 

2-Bexanone 

Tetracbloroethene 

1,1,2,2-Tetrachloroetbane 

Toluene 

Chlorobenzene 

Ktb.ylbenzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723·7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-2-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127024 

RESULT DETECTION LIMIT 

BDL 5 Ufl/kg u 

BDL 5 ug/kg 0 

2 5 ugjkg J 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg 0 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-2-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GeL# 127024 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCLI PARAMITERS 

127025 Arsenic, Total 

127025 BariWB, Total 

127025 Cadaiua. Total 

Ch.roaaiua, Total 

Copper, Total 

127025 Cyanides, Total 

127025 Lead. Total 

127025 Nickel, Total 

127025 Seleniwa. Total 

127025 Solids, Total 

127025 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

SSB-2-2R American Home Product 
Proj.f 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL Number: 127025 

ANALYST RESULTS 

prw 17 mg/kg d 

el 152 mg/kg dR 

el 77.2 mg/kg d* 
-·---·--

el 53.8 mg/kg d 

el 611 mg/kg d 

dtk < 5 mg/kg d 

jfd 320 mg/q d 

el 21.2 mg/kg d 

prw 2.8 mg/kg dR 

ssh 80.3 % 

el 115 mg/kg d 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL• PARAMETERS 

127026 Arsenic~ Total 

127026 Barium, Total 

127026 CadailDh Total 

Chroaiua, Total 

026 Copper~ Total 

127026 Cyanides, Total 

127026 Lead, Total 

127026 Nickel, Total 

127026 Selenium, Total 

127026 Solids, Total 

127026 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

SSB-2-3R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL Number: 127026 

ANALYST RESULTS 

prw 11 mg/kg d 

el 134 mg./kg dR 

el 7.78 mg/kg d* 

el 23.6 mg/kg d 

el 191 mgfkg d 

dtk < 5 mgjkg d 

jfd 150 mg/kg d 

el 14.1 mgjkg d 

prw < 0.78 mg/kg dR 

ssh 75.1 ~ 

el 123 mg/kg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

BrOIBOIIlethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dicbloroethene 

1,1-Dicbloroethane 

1,2-Dicbloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1 1 !-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-2-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Date Received: 03/29/88 
GCL• 127026 

RESULT DE'l'ECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ugfkg u 

BDL 10 ug/kg u 

11 5 ug/kg B 

42 10 ugfkg B 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

6 5 ugfkg 

16 5 ugfkg 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

8 10 ugfkg J 

2 5 ug/kg J 

BDL 5 ugfkg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1.2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibroaochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hetbyl-2-Pentanone 

2-Bexanone 

Tetracbloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

XYlene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885·7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-2-3R American Home Product 
Project #2994-02-01 
Sa.ple Date: 03/24/88 
Date Received: 03/29/88 
GCL# 127026 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

10- 5 ug/kg 

BDL 5 ug/kg" u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

1 5 ugfkg J 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ugjkg u 

BDL 5 ugJkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-2-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/24/88 
Pate Received: 03/29/88 
GCL# 127026 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than 10~ of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL• PARAMETERS 

127027 Arsenic, Total 

127027 Bariwa, Total 

127027 Cadaiua. Total 

---~27 
Chroaiua, Total 

027 Copper, Total 

127027 Cyanides, Total 

127027 Lead, Total 

127027 Nickel, Total 

127027 Seleniua, Total 

127027 Solids, Total 

127027 Zinc, Total 

-

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-2-3R American Home Product 
ProJ.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127027 

ANALYST RESULTS 

prw 29 mg/kg d 

el 193 mgjkg dR 

el 136 mg/kg d* 
·-~---· 

el 70.4 mg/kg d 
·--

el 291 mg/kg d 
----

dtk < 5 mg/kg d 
----

jfd 670 mgfkg d 
----

el 30.4 mg/kg d 

prw 5.2 mgjkg dR 

ssh 89.6 % 

el 204 mg/kg c:t 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bro•oaethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1 1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1.1.1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127027 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ugfkg u 

BDL 10 ug/kg 0 

BDL 10 ug./kg 0 

4 5 ug/kg J B 

64 10 ug/kg B 

2 5 ugfkg J 

BDL 5 ug/kg 0 

13 5 ug/kg 

BDL 5 ug./kg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

16 10 ugfkg 

BDL 5 ug/kg 0 

BDL 5 ugfkg 0 

BDL 10 ugfkg u 

BDL 5 ugfkg 0 



-~ MANAGERS 

~· 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1.2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibromochloromethane 

1.1.2-Tricbloroethane 

Benzene 

Trans-1,3-Dicbloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Bexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127027 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

9 5 ugfk.g 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 10 ug/kg u 

BDL 10 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

1 5 ug/kg J 

BDL 5 ug/kg u 

2 5 ugfkg J 

BDL 5 ug/kg 0 

3 5 ugfkg J 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. . 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127027 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than 10~ of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston. Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Hr. Harold G. Byer 

GCL. PARAMETERS 

127028 Arsenic, Total 

127028 Bariwa, Total 

127028 Cadai1Dl, Total 

Chromiua, Total 

8 Copper. Total 

127028 Cyanides, Total 

127028 Lead. Total 

127028 Nickel. Total 

127028 Seleniua. Total 

127028 Solids, Total 

127028 Zinc, Total 

DATE: 

RE: 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-2-4R American Home Product 
Proj.# 2994-02-01 
SaJDple Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127028 

ANALYST RESULTS 

prw 2.4 mgfkg d 

el 65.3 mg/kg dR 

el < 0.381 mgfkg d* 

el 8.92 mgfkg d 

el 12.7 mgfkg d 

dtk < 5 mgjkg d 

jfd 20 mgfkg d 

el 12.1 mgfkg d 

prw < 0.76 mgjk.g dR 

ssb 74.3 % 

el 62.6 mg/kg d 

~------------------- ~ --

---------------------

---------------- ----



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127029 Arsenic Total " 
127029 Bariwa, Total 

127029 Cadaiu., Total 

1-e:~ atro.i-, ToUl 
Copper, Total 

127029 Cyanides, Total 

127029 Lead, Total 

127029 Nickel, Total 

127029 Seleniua, Total 

127029 Solids, Total 

127029 Zinc, Total 

1-

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RK: BSB-2-5R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127029 

ANALYST RESULTS 

prw 7 2 . mg/kg 

el 4:4:.5 mgfkg 

el 84:.8 mg/kg 

el 8.72 mg/kg 

el 93.0 mg/kg 

dtk < 5 mg/kg 
--

jfd 320 mg/kg 
--

el 9.22 mg/kg 

prw 1.7 mg/kg 

ssh 89.4: % 

el 73.8 mgfkg 
-· 

d 

d.R 

d* 

d 

d 

d 

d 

d 

dR 

d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

Bromoaethane 

Vinyl Chloride 

Chloroethane 

Meth7lene Chloride 

Acetone 

Carbon Disulfide 

1.1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127029 

RESULT DETECTION LIMIT 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

3 5 ug/kg J B 

22 10 ug,lkg B 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

6 10 ugfkg J 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1.2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibro•ochloromethane 

1.1.2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

.4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

EthlJ'lbenzene 

Styrene 

blene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/68 
GCL# 127029 

RESULT DETECTION LIMIT 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

8 5 ugjkg 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 10 ugfkg u 

BDL 10 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

1 5 ugfkg J 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127029 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

search. This is exclusive of ty pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127030 Arsenic, Total 

127030 Barium, Total 

127030 Cadmium, Total 

Chroaiua, Total 

Copper, Total 

127030 Cyanides, Total 

127030 Lead, Total 

127030 Nickel, Total 

127030 Selenium, Total 

127030 Solids, Total 

127030 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-2-6R American Home Product 
Proj.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127030 

ANALYST RESULTS 

prw 6.0 mg/kg d 

el 31.3 mg/kg dR 

el 11.1 

el 7.15 mg/kg d 

el 35.5 mg/kg d 

dtk < 5 mg/kg d 

jfd 58 mg/kg d 

el 12.9 mg/kg d 

prw < 0.76 dR 

ssb 88.9 

el 58.6 mg/kg d 

----------------------



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL• PARAMETERS 

127031 Arsenic, Total 

127031 Bariua, Total 

127031 Cadaiua, Total 

Ch.roaiua, Total 

31 Copper, Total 

127031 Cyanides, Total 

127031 Lead, Total 

127031 Nickel, Total 

127031 Seleniua, Total 

127031 Solids, Total 

127031 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-2-7R American Home Product 
Proj.• 2994-02-01 
S811lple Date: 03/25/88 
Date Received: 03/29/88 
GCL NWilber: 127031 

ANALYST RESULTS 

prw 9.0 mgfkg d 

el 73.6 mgjkg dR 

el 2.70 mgfkg d* 

el 7.60 agfkg d 

el 34.6 mgfkg d 

dtk < 5 mgf.kg d 

jfd 33 mgfkg d 

el 16.9 mg./kg d 

prw < 0.78 mgfkg dR 

ssh 83.9 % 

el 59.8 mgjq d 



TO: Roy F. Weston, Incorporated DATE; 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127032 Arsenic, Total 

127032 Bariw., Total 

127032 Cadaiua, Total 

Chroaiua, Total 

Copper, Total 

127032 Cyanides, Total 

127032 Lead, Total 

127032 Nickel, Total 

127032 Selenium, Total 

127032 Solids, Total 

127032 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-2-8R American Home Product 
Proj.# 2994-02-01 
Smaple Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127032 

ANALYST RESULTS 

prw 8.2 mg/kg d 

el 61.5 mg/kg dR 

el < 0.396 mgfkg d* 

el 6.81 mg/kg d 

el 25.8 mgfk.g d 

dtk < 5 mg/kg d 

jfd 36 mgfkg d 

el 16.1 mgjkg d 

prw < 0.79 mg/kg d.R 

ssh 81.6 % 

el 65.4 mg/kg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

BroiBOI&ethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1 1-Dichloroethene 

1,1-Dichloroethane 

1 2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1 1 !-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloramethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-8R Americ8~ Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127032 

RESULT DETECTION LIMIT 

BDL 10 ugjkg 0 

BDL 10 ugjkg u 

BDL 10 ugfkg 0 

BDL 10 ugjkg u 

1 5 ug/kg J B 

13 10 ug,lkg B 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

10 5 ugjkg 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg 0 

6 10 ug/kg J 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug,lkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COHPOUNDS 

1.2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibroaochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dicbloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Bexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethlrlbenzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127032 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

s· 5 ug,lkg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ugfkg u 

BDL 10 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127032 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than 10% of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127033 Arsenic, Total 

127033 Barium, Total 

127033 Cadmiua, Total 

Chroaiua, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-3-1R American Home Product 
Proj.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127033 

ANALYST RESULTS 

prw 18 mg/kg d 

el 235 mg/kg dR 

el 18.9 mgfkg d* 

el 152 mgfkg d 
---------------------------------------------------------------------
33 Copper, Total el 793 mgfkg d 

127033 Cyanides, Total dtk < 5 mg/kg d 

127033 Lead, Total jfd 990 mgfkg d 
--------------------------------------------------------------------------

127033 Nickel, Total el 26.5 mg/kg d 
--------------------------------------------------------------------------

127033 Seleniaa, Total prw 1.1 mgfkg dR 
--------------------------------------------------------------------------

127033 Solids, Total ssh 66.7 % 

127033 Zinc, Total el 538 mgfkg d 
--------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform. 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127033 

RESULT DETECTION LIMIT 

BDL 10 ugfkg u 

BDL 10 ugfkg u 

37 10 ugjkg 

BDL 10 ugfkg u 

5 5 ugjkg B 

480 10 ug/kg Be 

4 5 ugfkg J 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

80 5 ug/kg 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

82 10 ug/kg 

2 5 ugfkg J 

BDL 5 ugjkg u 

BDL 10 ugfkg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibro.achloraaethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

blene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127033 

RESULT DETECTION LIMIT 

BDL 5 ug,lkg u 

BDL 5 ug/kg u 

12 5 ug,lkg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ugfk.g u 

BDL 5 ug/kg u 

2 5 ugfkg J 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127033 

TENTATIVELY IDENTIFIED COHPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

were tentative identified mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Acetone 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

D.ATE: April 5, 1988 

RE: BSB-3-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127033 DL 

RESULT DETECTION LIMIT 

190 50 ug/kg D B 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCLJ PARAMETERS 

127034 Arsenic, Total 

127034 Barium, Total 

127034 Cadaiua, Total 

Cb.roaium, Total 

34 Copper. Total 

127034 Cyanides, Total 

127034 Lead, Total 

127034 Nickel, Total 

127034 SeleniUII, Total 

127034 Solids, Total 

127034 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-3-2R American Home Product 
Proj.# 2994-02-01 
S8.1Bple Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127034 

ANALYST RESULTS 

prw 6.8 :mgfkg d 

el 146 mg./kg dR 

el 1.24 mgfkg d* 

el 384 mg/kg d 

el 67.1 mgfkg d 

dtk < 5 mg/kg d 

jfd 36 mgjk.g d 

el 49.8 mgjkg d 

prw < 0.79 mgjk.g dR 

ssh 45.3 % 

el 365 mgjkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127035 Arsenic, Total 

127035 Barium, Total 

127035 Cadadua, Total 

Chromium, Total 

35 Copper, Total 

127035 Cyanides, Total 

127035 Lead, Total 

127035 Nickel, Total 

127035 Selenium, Total 

127035 Solids, Total 

127035 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-3-3R American Home Product 
Proj.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127035 

ANALYST RESULTS 

prw 4.5 mgfkg d 

jes 45.1 mgjkg d 

jes 1.21 mgfkg d 

jes 527 mgfkg d 

jes 78.4 mgfkg d 

dtk < 5 mgfkg d 

jfd 43 mgfkg d 

jes 20.5 mgfkg d 

prw < 0.77 dR 

ssh 78.8 

jes 176 d 

-------------------------------------------------------------------------------- . 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1 1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroetbane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127035 

RESULT DETECTION LIMIT 

BDL 10 ugfkg u 

BDL 10 ug/kg u 

1 10 ug/kg J 

BDL 10 ug/kg u 

1 5 ug/kg B 

44 10 ug/kg B 

2 5 ug/kg J 

BDL 5 ug/kg u 

10 5 ug/kg 

3 5 ug/kg J 

BDL 5 ugj'kg u 

BDL 5 ug/kg u 

13 10 ugfkg 

BDL 5 ug/kg u 

BDL 5 ug./kg u 

BDL 10 ugfkg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dicbloropropene 

Trichloroethene 

Dibromocblorometbane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Bexanone 

Tetrachloroethene 

1,1,2,2-Tetracbloroetbane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127035 

RESULT DETECTION LIMIT 

BDL 5 ug/)tg 0 

BDL 5 ugfkg u 
15. 5 ug/kg 

BDL 5 ug/kg · 0 

BDL 5 ugfkg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 10 ug/kg 0 

BDL 10 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ugjkg 0 

3 5 ug/kg J 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ugfkg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127035 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127036 Arsenic, Total 

127036 Bariua, Total 

127036 Cadaiua, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DA'rE: 04/14/88 

RE: BSB-3-4R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127036 

ANALYST RESULTS 

prw 8.3 mg/kg d 

jes 1840 mg/kg d 

jes 3790 mgfkg d 
-------------------------------------------------------------------------- -----

Chroaiua, Total jes 264 mg/kg d 

Copper, Total jes 12500 mgfkg d 

127036 Cyanides, Total dtk < 5 mg/kg d 
---------------------------------------------------------------------------

127038 Lead, Total jfd 13000 mgfkg d 

127036 Nickel, Total jes 25.9 mg/kg d 

127036 Selenium, Total prw 99 mgfkg dR 

127036 Solids, Total ssh 28.1 

127036 Zinc, Total jes 522 mgfkg d 
-------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127037 Arsenic, Total 

127037 Bariua, Total 

127037 Cadaiua, Total 

37 ChrOIBiWB, Total 

Copper, Total 

127037 Cyanides, Total 

127037 Lead, Total 

127037 Nickel, Total 

127037 Seleniua, Total 

127037 Solids, Total 

127037 Zinc.. Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723·7533 

ANALYTICAL REPORT 

04/14/88 

BSB-3-6R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL NWDber: 127037 

ANALYST RESULTS 

prw 14 mgf.kg d 

jes 31.0 mg/kg d 

jes < 0.369 :mgf.kg d 

jes 6.55 mg/kg d 

jes 34.5 mg/kg d 

dtk < 5 mg/kg d 

jfd 36 mg/kg d 

jes 14.8 mg/kg d 

prw < 0.74 mg/kg dR 

ssh 91.9 % 

jes 49.6 mg/kg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1 1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127037 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

9 10 ug/kg J 

BDL 10 ug/kg u 

9 5 ugfkg 

12 10 ugfkg B 

5 5 ug/kg 

BDL 5 ug/kg u 

5 5 ug/kg 

140 5 ug/kg 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

5 10 ug,lkg J B 

BDL 5 ug/kg u 

BDL 5 ug./kg u 

BDL 10 ug./kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1.2-Dichloropropane 

Cis-1.3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Broaofora 

~-Ketbyl-2-Pentanone 

2-Hexanone· 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF 

2417 Bond St., U 

Phones: (312) 5 

COAST LABORATORIES, INC. 

niversity Park, Illinois 60466 

34-5200 (219) 885-7077 (815) 723-7533 

ANAL YTICA L REPORT 

DATE: Apr il 4, 1988 

-5R American Home Product 
ct #299~-02-01 

RE: BSB-3 
Proje 
Sampl 
Date 
GCL• 

e Date: 03/25/88 
Received: 03/29/88 

127037 

RESULT DE TECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

13- 5 ug/kg 

BDL 5 ug/kg 
. 

0 

BDL 5 ug/kg 0 

BDL 5 ugjkg 0 

BDL 5 ugjkg 0 

BDL 5 ug/kg u 

BDL 10 ugjkg 0 

BDL 10 ugjkg u 

BDL 5 ugjkg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ugjkg 0 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-5R American Home Product 
Project #2994-02-01 
Sample Date: ·03/25/88 
Date Received: 03/29/88 
GCL. 127037 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127038 Arsenic, Total 

127038 Bariua, Total 

127038 Cadaiua, Total 

Chroaliwa, Total 

38 Copper, Total 

127038 Cyanides, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723·7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-3-5D American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127038 

ANALYST RESULTS 

prw 14 mg/kg d 

jes 34.4 mg/kg d 

jes 5.62 mgfkg d 

jes 11.3 mgJkg d 

jes 53.3 mg/kg d 

dtk < 5 mg./kg d 
----------------------------------------------------------------------

127038 Lead, Total jfd 62 mg/kg d 
----------------------------------------------------------------------

127038 Nickel, Total jes 15.1 mg/kg d 
----------------------------------------------------------------------

127038 Seleniua, Total prw < 0.77 mgjkg dR 

127038 Solids, Total ssh 86.9 

127038 Zinc, Total jes 65.7 mg/kg d 
-------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

BrolaOIIlethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1.1-Dichloroethene 

1,1-Dichloroetbane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroetbane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-5D American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCLI 127038 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ugfkg u 

BDL 10 ugfkg u 

3 5 ugfkg J 

34 10 ug/kg B 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

3 5 ugfkg J 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

7 10 ugfkg J B 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 10 ug/kg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibroaochloroaethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Bexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885·7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-5D American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127038 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

5 5 ug/kg 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ugfkg 0 

BDL 10 ug/kg u 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 5 ug./kg 0 

BDL 5 ug./kg u 

BDL 5 ug./kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-5D American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127038 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than 10~ of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCL. PARAMETERS 

127039 Arsenic, Total 

127039 Bariua, Total 

127039 Cadlaiua. Total 

mu-o.tiua, Total 

Copper, Total 

127039 Cyanides, Total 

127039 Lead, Total 

127039 Nickel, Total 

127039 Seleniua. Total 

127039 Solids, Total 

127039 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-3-6R American Home Product 
Proj.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127039 

ANALYST RESULTS 

prw 11 mg/kg d 

jes 27.1 mg/kg d 

jes 5.23 mgfkg d 

jes 11.6 mg/kg d 

jes 41.1 mg/kg d 

dtk < 5 mg/kg d 

jfd 39 mg/kg d 

jes 15.0 mg/kg d 

prw < 0.16 mg/kg dR 

ssh 83.5 % 

jes 69.1 mgfkg d 

-----------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 

i West Chester PA 19380 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127040 Arsenic, Total 

127040 Bariwa, Total 

127040 Cadlliua, Total 

---~ Cbroooi-, Total 
Copper, Total 

127040 Cyanides. Total 

127040 Lead, Total 

127040 Nickel, Total 

127040 SeleniUII, Total 

127040 Solids, Total 

127040 Zinc, Total 

--. 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466-

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RK: BSB-3-7R American H ome Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127040 

ANALYST RESULTS 

prw 18 mg/kg d 

jes 42.1 mgjkg d 

jes 8.06 mgjkg d 

jes 15.2 mg/kg d 
··----

je.s 56.0 mg/kg d 
--

dtk < 5 mg/kg d 
--

jfd 56 mgfkg d 
--

jes 21.3 mg/kg d 
--

prw < 0.77 mgfka dR 
----

ssh 82.8 % 
---

jes 91.4 mg/ks d 
---

--

- -

-



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127041 Arsenic, Total 

127041 Bariua, Total 

127041 CadaiUII, Total 

1 Ch.rolaiua, Total 

Copper, Total 

127041 Cyanides, Total 

127041 Lead, Total 

127041 Nickel, Total 

127041 Seleniwa, Total 

127041 Solids, Total 

127041 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-3-8R American Home Product 
Proj.# 2994-02-01 
SaJBple Date: 03/25/88 
Date Received: 03/29/88 
GCL Nuaber: 127041 

ANALYST RESULTS 

prw 3.2 mg./kg d 

jes 14.6 agjkg d 

jes 2.27 mgfkg dR* 

jes 4.44 mgfkg d 

jes 13.1 mgfkg d 

1m < 5 mgjkg d 

jfd 16 mgfkg d 

jes 9.38 mgfkg d 

prw < 0.730 mgfkg dR 

ssh 86.3 * 
jes 30.3 mgfkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Broaoaetbane 

Vinyl Chloride 

Chloroethane 

Metb7lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dicbloroethene 

1,1-Dicbloroethane 

1,2-Dichloroethene (total) 

Chlorofor~a 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloroaetbane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127041 

RESULT DETECTION LIMIT 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

8 5 ugfkg 

23 10 ug/kg B 

BDL 5 ugfkg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

8 5 ug,lkg 

BDL 5 ug/kg 0 

BDL 5 ug,lkg u 

8 10 ug,lkg J B 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibro.ochloromethane 

1,1,2-Tricbloroethane 

Benzene 

Trans-1,3-Dicbloropropene 

Bro1110fora 

4-Metbyl-2-Pentanone 

2-Hexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Etb7lbenzene 

Styrene 

X7lene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127041 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ugjkg 0 

12- 5 ug/kg 

BDL 5 ug/kg 
. 

0 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/ka 0 

BDL 5 ug/kg 0 

BDL 10 ug/ka 0 

BDL 10 ug/kg 0 

BDL 5 ugfkg 0 

BDL 5 ug/kg 0 

BDL 5 ug/]rg 0 

3 5 ug/kg J 

BDL 5 ug/]rg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-3-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL. 127041 

TENTATIVELY IDENTIFIED COHPOONDS 

No Volatile Coapounds greater than 10• of the nearest 

internal standard were tentatively identified by .ass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Cbloroaethane 

Bromoaaethane 

Vinyl Chloride 

Chloroethane 

Het~lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dicb1oroethane 

1,2-Dichloroethene {total) 

Cblorofora 

1,2-Dichloroethane 

2-Butaaone' 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichlora.ethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 5, 1988 

RE: BSB-X-XT American Home Product 
Project 12994-02-01 Trip Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCLI 127042 

RESULT DETECTION LIHIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ugjkg u 

BDL 5 us/kg u 

BDL 10 ugjkg u 

BDL 5 ug,lkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOOHDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibra.ochloromethane 

1,1,2-TricbloroethaDe 

Benzene 

Trans-1,3-DiCbloropropene 

Bro1a0fona 

4-Hetlv'l-2-Pentancme 

2-Be:xanone 

Tetrachloroethene. 

1,1,2,2-Tetrachloroethane 

Toluene 
.~ .. .. 

Chlorobenzene 

ft}Qrlbenzene 

Styrene 

X7lene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-X-XT American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127042 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL s ugjkg 0 

BDL 5 ug/kg 0 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL s ug;q 0 



TO: Roy F. Weston, Incorporated 
·1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-X-XT American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127042 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Ca.pounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL # PARAMETERS 

127043 Arsenic, Total 

12704:3 Bariua, Total 

127043 Cadldu., Total 

Chro.aiua, Total 

Copper, Total 

12704:3 Cyanides, Total 

127043 Lead, Total 

127043 Nickel, Total 

127043 Seleniua, Tot.al 

12704:3 Solids, Total 

127043 Zinc, TO'tal:, . ,.'·>~·~~·~c.~· 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04:/14:/88 

RK: BSB-4:-1R American Home Product 
Proj.# 2994:-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 12704:3 

ANALYST RESULTS 

prw 24 mg/kg 

jes 297 IDIJ/kg 

jes 389 mgJkg 

jes 169 mgf.kg 

jea 3580 mg./kg 

kiB < 5 mg/kg 

jfd 14:00 qfkg 

jes 32.3 ag/kg 

prw 20 qfkg 

ssh 62.3 X 

jes 688 ms/kll 

d 

d 

dR* 

d 

d 

d 

d 

d 

dR 

d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

BroBIOiaethane 

Vinyl Chloride 

Chloroethane 

Het~lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichlora.ethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127043 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u .. 
BDL. 10 ugjkg u 

BDL 10 ugfkg· u 

11 5 ug/kg 

86 10 ug/kg B 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

5 5 ug/kg 

22 5 ugjkg 

BDL 5 ugjkg u 

BDL 5 ugjkg u 

20 10 ug/kg 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



--. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dicbloropropene 

Trichloroethene 

Dibromochlorometbane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroetbane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127043 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug,lkg u 

10 5 ug/kg 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug,lkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ugjkg u 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

2 5 ugjkg J 

BDL 5 ug/kg u 

BDL 5 ugjkg 0 

BDL 5 ug,lkg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127043 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Cospounds greater than 10% of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

------------------------------------------------------------------------- ---

--------------------------------------------------------------------------- ----



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127044 Arsenic, Total 

127044 Ba.riua, Total 

127044 Cadaiua, Total 

Chroaiua, Total 

Copper, Total 

127044 Cyanides, Total 

127044 Lead, Total 

127044 Nickel, Total 

127044 Seleniwa. Total 

127044 Solids, Total 

127044 Zinc. Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-4-2R American Home Product 
Proj.# 2994-02-01 
S811lple Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127044 

ANALYST RESULTS 

prw 28 mg/kg d 

jes 283 qfkg d 

jes < 0.371 mgfkg dR* 

jes 4.52 mg./kg d 

jes 41.8 mgjkg d 

km < 5 mg/kg d 

j:fd 22 mg/kg d 

jes 22.3 mg/kg d 

prw < 0.74 mg/kg dR 

ssh 78.2 % 

jes 101 mgfkg d 

------------------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAME'l'ERS 

127045 Arsenic, Total 

127045 Bariu., Total 

127045 Ca~ua, Total 

Ch.romiWI, Total 

5 Copper, Total 

127045 Cyanides, Total 

127046 Lead, Total 

127045 Nickel, Total 

127045 Seleniua, Total 

127045 Solids, Total 

127045 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-4-3R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127045 

ANALYST RESULTS 

prw 14 

jes 117 mgJkg d 

jes 51.8 mg/kg dR* 

jes 54.5 mgfkg d 

jes 490 mg/kg d 

< 5 mg/kg d 

jfd 570 mg/kg d 

jes 19.3 mgfkg d 

prw 1.3 mg/kg dR 

ssh 75.3 

jes 328 mgfkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

Bro1101aethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene {total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Br080dichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127045 

RESULT DETECTION LIMIT 

BDL 10 ug/kg 0 

BDL 10 ug/kg 0 

BDL. 10 ug/kg 0 

BDL 10 ug/kg · 0 

1 5 ug/kg J 

48 10 ug/kg B 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

10 5 ug/kg 

6 5 ug,lkg 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

12 10 ug,lkg B 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 10 ug/kg 0 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibroaochloromethane 

1,1,2-Trichloroetbane 

Benzene 

Trans-1,3-Dichloropropene 

BrOJBOform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127045 

RESULT DETECTION LIMIT 

BDL 5 ug./kg 0 

BDL 5 ug/kg u 

3 5 ug./kg J 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 10 ug,/kg 0 

BDL 10 ug/kg u 

BDL 5 ug./kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug./kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127045 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds ~eater than lOX of the nearest 

internal standard were tentatively identified by •ass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

-------------------------------------- ---

------------------------------------ -· -----



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127046 Arsenic, Total 

127046 Barium, Total 

127046 CadaiUII, Total 

Chroaliua, Total 

46 Copper, Total 

127046 Cyanides, Total 

127046 Lead, Total 

127046 Nickel, Total 

127046 SeleniUil, Total 

127046 Solids, Total 

127046 Zinc, Total 

--------....,. 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-4-4R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127046 

ANALYST RESULTS 

prw 16 mgjkg d 

jes 666 mgjkg d 

jes 1560 mg./kg dR* 

jes 354 mgjkg d 

jes 6640 mgfkg d 

1m < 5 mgjkg d 

jfd 93 mgfkg d 

jes 27.8 mgfkg d 

prw 40 mgjkg dR 

ssh 67.0 % 

jes 754 mgfkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL # PARAMETERS 

127047 Arsenic, Total 

127047 Barium, Total 

127047 Cadmiua, Total 

Chromiua, Total 

7 Copper, Total 

127047 Cyanides, Total 

127047 Lead, Total 

127047 Nickel, Total 

127047 Seleniua, Total 

127047 Solids, Total 

127047 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-4-5R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL NWilber: 12'7047 

ANALYST RESULTS 

prw 23 mg/kg d 

jes 125 mg/kg d 

jes 13.4 

jes 16.0 

jes 171 mg/kg d 

< 5 mg/kg d 

jfd 93 mg/kg d 

jes 21.7 mg/kg d 

prw < 0.77 mg/kg dR 

ssh 78.1 

jes 148 mgfkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloro:aethane 

Bromoaethane 

Vinyl Chloride 

Chloroethane 

ene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene {total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichlora.ethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-5R American Home Product 
Project •2994-02-01 
Sa.ple Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127047 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

8- 10 ug/kg J 

BDL 10 ug/]qf u 

2 5 ug./kg J 

8 10 ug/kg J B 

1 5 ug/kg J 

BDL 5 t.ig/kg u 

BDL 5 ugfkg u 

130 5 ugfkg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

4 10 ug/kg J B 

BDL 5 ugjkg u 

BDL 5 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN:·Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-5R American Home Product 
Project #2994-02-01 
Sa.ple Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127047 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Co~unds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

---------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COHPOUNDS 

1,2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibroaochloro.ethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

X71ene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 {815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-6R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127047 

RESULT DETECTION LIMIT 

BDL 6 ug/kg 0 

BDL 5 ug/kg u 

3 5 ug/kg J 

BDL 6 ug/kg u 

BDL 5 ug/kg u 

BDL 6 ug/kg u 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127048 Arsenic, Total 

127048 Bariua, Total 

127048 Ca~u., Total 

Chr01aiua, Total 

48 Copper, Total 

127048 Cyanides, Total 

127048 Lead, Total 

127048 Nickel, Total 

127048 Selenium, Total 

127048 Solids, Total 

127048 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723·7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-4-7R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 12"1048 

ANALYST RESULTS 

prw 4.2 mg/kg d 

jes 52.2 mgjkg d 

jes < 0.375 mgjkg dR* 

jes 10.2 mgjkg d 

jes 39.0 mgjkg d 

< 5 

jfd 39 mgjkg d 

jes 12.4 mgjkg d 

prw < 0.75 mgfkg dR 

ssh 85.5 

jes 65.9 mgjkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Hr. Harold G. Byer 

GCL • PARAMETERS 

127049 Arsenic, Total 

127049 Barium, Total 

127049 Cadaiua. Total 

Chroaiua, Total 

49 Copper, Total 

127049 Cyanides, Total 

127049 Lead, Total 

127049 Nickel, Total 

127049 Seleniua, Total 

127049 Solids, Total 

127049 Zinc. Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-4-8R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127049 

ANALYST RESULTS 

prw 2.9 mg/kg d 

jes 30.0 mg/kg d 

jes 8.52 mg/kg dR* 

jes 11.4 mg/kg d 

jes 47.7 mg/kg d 

< 5 mg/kg d 

jfd 36 mg/kg d 

jes 17.0 mg/kg d 

prw < 0.74 mg/kg dR 

ssh 87.9 

jes 59.1 mg/)tg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

BrOIIIOIBethane 

Vinyl Chloride 

Chloroethane 

Metb7lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dicbloroethene 

1,1-Dicbloroethane 

1,2-Dichloroethene (total) 

Chlorofor. 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Braaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCLI 127049 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL · 10 ug/kg u 

BDL 10 ug/kg · U 

8 5 ug/kg 

22 10 ug/kg B 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

4 5 ug/kg J 

120 5 ug/kg 

BDL 5 ug,lkg u 

BDL 5 ug/kg u 

6 10 ug,lkg J B 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



i-. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibro•ochlora.ethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127049 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

140 5 ug/kg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ugjkg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

1 5 ug/kg J 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-4-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127049 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COHPOUNDS 

Chloromethane 

Broaoaethane 

Vinyl Chloride 

Chloroetbane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dicbloroetbene 

1,1-Dichloroethane 

1,2-Dicbloroetbene (total) 

Chlorofora 

1,2-Dicbloroetbane 

2-Butanone 

1,1,1-Tricbloroetbane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RK: BSB-X-XT American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127050 

RESULT DETECTION LIMIT 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

5 5 ugjkg 

26 10 ugjkg 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 10 ugjkg u 

BDL 5 ugjkg u 

BDL 5 ugjkg u 

BDL 10 ugjkg u 

BDL 5 ugjkg u 



1--. 
I 
I 
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TO: Roy F. Weston, Incorporated 
1 Weston Wa)" 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COHPOONDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibroaochlora.ethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-X-XT American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127050 

RESULT DETECTION LIMIT 

BDL 5 ugjkg u 

BDL 5 ugfkg u 

BDL 5 uc/ka 0 

BDL 5 ugjkg u 

BDL 5 uc/ka 0 

BDL 5 ugjkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 10 ugfkg u 

BDL 10 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ugjkg u 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-X-XT American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127050 

TENTATIVELY IDENTIFIED COMPOUNDS 

One { 1) Volatile Ca.pound greater than lOS of the nearest 

internal standard was tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

RETENTION ESTIMATED 

VOLATILE COHPOOHD TIME CONCDITRATION 

Hexane 19.45 5 ug/1 J 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127051 Arsenic, Total 

127051 Barium, Total 

127051 Cadaium, Total 

Chroaiua, Total 

1 Copper, Total 

127051 Cyanides, Total 

127051 Lead, Total 

127051 Nickel, Total 

127051 Selenium, Total 

127051 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04:/14/88 

RE: BSB-6-lF American Home Product 
Proj.# 2994-02-01 Field Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127051 

ANALYST RESULTS 

prw < 0.016 mg/1 

jes < 0.050 mg/1 

jes 0.008 mg/1 

jes < 0.020 mg/1 

jes < 0.020 mg/1 

< 0.02 mg/1 

jfd 0.05 mg/1 

jes 0.020 mg/1 

prw < 0.008 mg/1 

jes 0.024 mg/1 B 

--------------------

--------------- ··---
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TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaethane 

BrOIIIOIBetbane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dicbloroethene 

1,1-Dicbloroethane 

1,2-Dichloroethene (total) 

Chlorofozw 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bramodichlorometbane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-1F American Home Product 
Project #2994-02-01 Field Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL. 127051 

RESULT DETECTION LIMIT 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

18 5 ugjkg 

BDL 10 ugjkg u 

BDL 5 ug/]qr u 

BDL 5 ugjkg u 
---

BDL 5 ugjkg u 
·----

BDL 5 ugjkg u 
·--

BDL 5 ugjkg u 
-· -

BDL 5 ugjkg u 
--

BDL 10 ugfkg u 
--

BDL 5 ugjkg u 
-

BDL 5 ugjkg 0 
-

BDL 10 ugjkg u 
--

BDL 5 ugjkg 0 
-



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibra.ochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Broaoform 

4-MetbTl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Eth7lbenzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312} 534-5200 (219} 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-1F American Home Product 
Project #2994-02-01 Field Blani 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL. 127051 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/)r.g 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 



• •• 

·. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RK: BSB-6-1F American Home Product 
Project #299•-02-01 Field Blank 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL. 127051 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Co~unds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
I 1 w t w es on ay 
I West Chester PA 19380 
I 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127052 Arsenic, Total 

127052 Ba.riwa, Total 

127052 Cadaiua, Total 

~--~52 
Chroaiwa, Total 

52 Copper, Total 

127052 Cyanides, Total 

127052 Lead, Total 

127052 Nickel, Total 

127052 Selenium, Total 

127052 Solids, Total 

127052 Zinc, Total 

1-ti 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DA'l'E: 04/14/88 

RE: BSB-2-1R American Home Product 
Proj.# 2994:-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127052 

ANALYST RESULTS 

prw 11 mg,lkg d 

jes 608 mgfkg d 

jes 1370 mgfkg dR* 

jes 4:05 . mg/kg d 
--

jes 1810 mgfkg d 

km < 5 mgfkg d 

jfd 5100 mgfkg d 

jes 29.8 mgfkg d 

prw 31 mgfkg dR 

ssh 68.5 % 

jes 520 mgfkg d 

~-

~--



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloroaetbane 

BroiBOIIlethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroetbane 

1,2-Dichloroethene (total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichlorometbane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127052 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

30 5 ug/kg B 

37 10 ug/kg B 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

44 5 ug/kg 

BDL 5 ug./kg u 

BDL 5 ug/kg u 

11 10 ug/kg 

BDL 5 ug/kg u 

BDL 5 ug./kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL. 127052 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

84 5 ug/kg 

BDL 5 ugjkg u 

BDL 5 ugfkg u 

BDL 5 ugjkg u 

BDL 5 ugfkg u 

BDL 5 ugjkg u 

BDL 10 ugfkg u 

BDL 10 ugjkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-2-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127052 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127056 Arsenic, Total 

127056 Barium, Total 

127056 Cadmium, Total 

Chromium, Total 

56 Copper~ Total 

127056 Cyanides, Total 

127056 Lead, Total 

127056 Nickel, Total 

127056 Selenium~ Total 

127056 Solids, Total 

127056 Zinc~ Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-6-1R American Home Product 
Proj.# 2994:-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127056 

ANALYST RESULTS 

prw 21 mgfk.g d 

jes 370 mgfkg d 

jes 517 mg/kg dR* 

jes 188 mg/kg d 

jes 1580 mg/kg d 

km < 5 mgfkg d 

j:fd 24:00 mg/kg d 

jes 35.2 mgjkg d 

prw 11 mgfkg dR 

ssh 58.9 

jes 4:57 mgfkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bro1110aethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofor111 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Broaodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127056 

RESULT DETECTION LIMIT 

BDL 10 ug/kg 0 

BDL 10 ugfkg 0 

BDL- 10 ugjkg 0 

BDL 10 ug/kg · 0 

24 5 ug/kg B 

23 10 ug/kg B 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

44 5 ug/kg 

BDL 5 ug,lkg u 

BDL 5 ug/kg u 

10 10 ugjkg 

BDL 5 ugJkg u 

BDL 5 ug/kg u 

BDL 10 ugJkg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dicbloropropane 

Cis-1,3-Dichloropropene 

Trichloroethane 

Dibromochlorometbane 

1,1,2-Tricbloroetbane 

Benzene 

Trans-1,3-Dicbloropropene 

Bromofo.raa 

4-Metbyl-2-Pentanone 

2-Bexanone 

Tetrachloroethane 

1,1,2,2-Tetracbloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

X7lene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

HE: BSB-6-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127056 

RESULT DETECTION LIMIT 

BDL 5 ug,lkg u 

BDL 5 ug/kg u 

13 5 ugjkg 

BDL 5 ugfkg u 

BDL 5 ugjkg 0 

BDL 5 ugjkg u 

BDL 5 ugjkg 0 

BDL 5 ug/kg u 

BDL 10 ugjkg 0 

BDL 10 ugfkg u 

BDL 5 ugjkg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ug.fkg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127056 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

1--e 
~--===-------------------------------------------

-----------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL # PARAMETERS 

127057 Arsenic, Total 

127057 Barium, Total 

127057 Cad.dua, Total 

~~057 Chroaium, Total 

~057 Copper, Total 

127057 Cyanides, Total 

127057 Lead, Total 

127057 Nickel, Total 

127057 Selenium, Total 

127057 Solids, Total 

127057 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-6-3R American Home Product 
Proj.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127057 

ANALYST RESULTS 

prw 

wac 

wac 

wac 

wac 

< 

jfd 

wac 

prw < 

ssh 

wac 

13 

151 

13.4 

14.1 

44.0 

5 

71 

27.9 

0.79 

73.9 

159 

mg/kg dR 

mg/kg d 

mg/kg d 

mg/kg d 

mg/kg d 

mgfkg d 

d 

d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Met}Qrlene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichlora.ethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127057 

RESULT DETECTION LIMIT 

BDL 10 ugjkg u 

BDL 10 ugjkg u 

BDL 10 ug/)tg u 

BDL 10 ugjkg u 

20 5 ugjkg B 

370 10 ugjkg Be 

4 5 ugjkg J 

BDL 5 ugjkg u 

70 5 ugjkg 

8 5 ug/kg 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

110 10 ugjkg 

BDL 5 ug./kg u 

BDL 5 ugfkg u 

BDL 10 ugjkg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibro•ochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Etb7lbenzene 

Styrene 

X7lene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127057 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

12. 5 ug/kg 

BDL 5 ug/kg · U 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

3 5 ugfkg J 

6 5 ugfkg 

2 5 ugfkg J 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

I 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127057 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Ca.pounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Acetone 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127057 DL 

RESULT DETECTION LIMIT 

370 50 ugjkg D B 

------------------------------------ .. ·----



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19360 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127056 Arsenic, Total 

127058 Barium, Total 

127056 Cadaiua, Total 

Chromium, Total 

8 Copper, Total 

127056 Cyanides, Total 

127058 Lead, Total 

127058 Nickel, Total 

127058 Selenium, Total 

127058 Solids, Total 

127058 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/66 

RE: BSB-6-5R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/86 
Date Received: 03/29/86 
GCL Number: 127058 

ANALYST RESULTS 

prw 29 mgfkg dR 

wac 43.2 mgfkg d 

wac 53.4 mgfkg d 

wac 12.6 mgfkg d 

wac 69.1 mgfkg d 

< 5 mgf.k.g d 

jfd 180 mgfkg d 

wac 20.1 mgfkg d 

prw 0.84 mgfkg d 

ssh 75.7 

wac 66.9 mgfkg d 



--. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COHPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Heth7lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dicbloroethene 

1,1-Dichloroetbane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Tricbloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Braaodichloroaetbane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127058 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg 0 

BDL 10 ug/kg 0 

BDL 10 ugjkg u 

6 5 ug/kg B 

21 10 ugjkg B 

BDL 5 ugjkg 0 

BDL 5 ug/kg u 

10 5 ug/kg 

2 5 ugjkg J 

BDL 5 ug/kg 0 

BDL 5 ugfkg u 

6 10 ug/kg J 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ugfkg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Bexanone 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL• 127058 

RESULT DETECTION LIMIT 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

3 5 ugfkg J 

BDL 5 ugfkg" u 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ug/kg u 

BDL 10 ugfkg 0 

BDL 10 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg 0 

BDL 5 ugfkg u 

BDL 5 ugfkg 0 

BDL 5 ugfkg u 

BDL 5 ugfkg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way · 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCLI 127058 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOS of the nearest 

internal standard were tentatively identified by aass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F .. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127059 Arsenic. Total 

127059 Barium., Total 

127059 Cadaiua. Total 

59 ChrOJBiua. Total 

Copper. Total 

127059 Cyanides. Total 

127059 Lead. Total 

127059 Nickel, Total 

127059 Seleniua. Total 

127059 Solids, Total 

127059 Zinc. Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-6-8R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 12"7059 

ANALYST RESULTS 

p.rw 16 m.g/kg dR 

wac 76.2 mgjkg d 

wac 5.23 mgfkg d 

wac 8.57 mg/kg d 

wac 25.5 mg/kg d 

kill < 5 mg/kg d 

jfd 42 m.gfkg d 

wac 19.0 mg/kg d 

p.rw < 0.76 mgjkg d 

ssh 87.0 % 

wac 76.5 mgjkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Hetb7lene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroetbane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127059 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

8 5 ugjkg B 

18 10 ugjkg B 

BDL 5 ugjkg u 

BDL 5 ugjkg u 

5 5 ugjkg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

' 10 ug/kg J 

BDL 5 ugjkg u 

BDL 5 ugjkg u 

BDL 10 ugjkg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127059 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

3 5 ugjkg J 

BDL 5 ug/kg u 

BDL 5 ug./kg u 

BDL 5 ug/kg u 

BDL 5 ugjkg 0 

BDL 5 ugfkg 0 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ugjkg 0 

BDL 5 ug/kg u 

BDL 5 ugjkg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL# 127059 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than 10% of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCLI PARAMETERS 

127060 Arsenic, Total 

127060 Bariwa, Total 

127060 Cadm.iUJD, Total 

60 Chromium, Total 

Copper, Total 

127060 Cyanides, Total 

127060 Lead, Total 

127060 Nickel, Total 

127060 SeleniWD, Total 

127060 Solids, Total 

127060 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-5-1R American Home Product 
Proj.l 2994-02-01 
Sample Date: 03/26/88 
Date ·Received: 03/29/88 
GCL Number: 127060 

ANALYST RESULTS 

prw 12 mgfkg dR 

wac 1200 mg/kg d 

wac 8320 mgfkg d 

wac 400 mgJkg d 

wac 22900 mgfkg d 

km < 5 mgJkg d 

jfd 19000 mgfkg d 

wac 231 mg/kg d 

prw 430 mgfkg d 

ssh 40.8 % 

wac 1750 mgJkg d 
-·--------

"----------

--·----

-----···-

~------------------· 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127060 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoforaa 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127060 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

29 5 ugfkg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 10 ugfkg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

5 5 ug/kg 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug,lkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127060 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Co•pounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



! 

I 
I 
I 

I 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127061 Arsenic, Total 

127061 Bariwa, Total 

127061 Cadllliua, Total 

-j~~: 
Chroa~iwa, Total 

Copper, Total 

127061 Cyanides, Total 

127061 Lead, Total 

127061 Nickel, Total 

127061 Seleniwa, Total 

127061 Solids, Total 

127061 Zinc, Total 

1-G' 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-5-2R American Home Product 
Proj.# 2994-02-01 
Sa.ple Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 127061 

ANALYST RESULTS 

prw 6.9 mg/kg 

wac 2390 mgjkg 

wac 7000 mg/kg 

wac 233 . mg/kg 

wac 10500 mg/kg 

lml < 5 mg/kg 

jfd 23000 mg/kg 

wac 97.8 mgjkg 

prw 200 mgjkg 

ssh 18.5 % 

wac 842 mgjkg 

dR 

d 

d 

d 

d 

d 

d 

d 

d 
-·--

-----

d 

--

--

----

-

·-



' 

TO; Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN; Mr. Harold G. Byer 

GCLI PARAMETERS 

127062 Arsenic, Total 

127062 Barium, Total 

127062 Cadmium, Total 

Chromium, Total 

Copper, Total 

127062 Cyanides, Total 

127062 Lead, Total 

127062 Nickel, Total 

127062 Selenium, Total 

127062 Solids, Total 

127062 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DA'fE; 04/14/88 

RE= BSB-5-3R American Home Product 
Proj.# 2994-02-01 
Sample Date= 03/26/88 
Date Received= 03/29/88 
GCL Numbe.r: 127062 

ANALYST RESULTS 

prw 12 mgfkg dR 

wac 136 mgjkg d 

wac 282 mgfkg d 

wac 923 mgjkg d 

wac 120 mgfkg d 

< 5 mgJ.kg d 

jfd 1100 mgfkg d 

wac 296 mgfkg d 

prw 11 mg/kg d 

ssh 64.4 

wac 725 d 

-------------- -------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127062 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
Get• 127062 

RESULT DE"n:CTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

5 5 ug,lkg 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug,lkg u 

BDL 5 ug,lkg u 

BDL 5 ug/kg u 

BDL 5 ugjkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-3R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127062 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

~ ____ su __ r_r_o~g~a_t_e_s __ o_r __ i_n_t_e_rn __ a_l __ s_t_an __ d_a_r_d __ s_. __________________________________________ _ 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Hr. Harold G. Byer 

GCL# PARAMETERS 

127063 Arsenic, Total 

127063 Barium, Total 

127063 Cadaiua, Total 

~.~ ~q63 Chromium, Total 

~063 Copper, Total 

127063 Cyanides, Total 

127063 Lead, Total 

127063 Nickel, Total 

127063 Selenium, Total 

127063 Solids, Total 

127063 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DA'fK: 04/14/88 

RE: BSB-6-4R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 127063 

ANALYS'l' RESULTS 

prw 23 

wac 1272 

wac 

wac 482 

wac 18800 

< 

jfd 6100 

wac 225 

prw 10 

ssh 55.4 

wac 745 

:mgfkg dR 

mgfkg d 

mgfkg d 

mgfkg d 

:mg/kg d 

mg/kg d 

mgfkg d 

mg/kg d 

mgfkg d 

mgfkg d 



TO: Roy .F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RK: 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127064: Arsenic, Total 

127064 Barium, Total 

127064 Cadmiua, Total 

Chromiwa, Total 

64 Copper, Total 

127064 Cyanides, Total 

127064 Lead, Total 

127064 Nickel, Total 

127064 SeleniWD, Total 

127064: Solids, Total 

127064 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSH-5-5H American Home Product 
Proj. # ~~m4-02-Ul 

tiample Date: o:3f26/88 
Date ·Heceived: 03/29/88 
GCL Number: 12'7064 

ANALYST RESUL'l'S 

prw 1.9 mgfkg dR 

wac 9.08 mgfkg d 

wac 0.460 mgjk:g d 

wac 8.43 mg./kg d 

wac 90.5 mgjk.g d 

km < 5 mgjk:g d 

jfd 22 mgjkg d 

wac 38.1 mgjkg d 

prw < 0.79 mgj.kg d 

ssh 91.4 % 

wac 76.8 mgjkg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 5, 1988 

RE: BSB-5-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127064 



-

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibroaochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4-Metbyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-5R American Home Product 
Project #2994-02-01 
Saaple Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127064 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

7 5 ugfkg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

1 5 ugjkg J 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-5R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127064 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. -. 
~--------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127065 Arsenic, Total 

127065 Barium, Total 

127065 Cadmiua~ Total 

ChrollliWB, Total 

5 Copper, Total 

127065 Cyanides, Total 

127065 Lead, Total 

127065 Nickel, Total 

127065 Selenium, Total 

127065 Solids, Total 

127065 Zinc~ Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-5-5D American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 127065 

ANALYST RESULTS 

prw 2.2 mg/kg 

wac '(. 5h mgfkg 

wac 1.14 mgfkg 

wac 19.6 . mgfkg 

dR 

d 

d 

d 
·-----

wac 108 mg/kg d 

km < 5 mg/kg d 

jfd 18 mg/kg d 

wac 28.3 mg/kg d 

prw < 0.76 mg/kg d 

ssh 88.8 % 

wac 79.0 mgfkg d 

----------------;-------------------- ··--~---·· 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Bromometbane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dicbloroethene (total) 

Chloroform 

1,2-Dichloroetbane 

2-Butanone 

1,1,1-Trichloroetbane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichlorometbane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-5D American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127065 

RESULT DETECTION LIMIT 

BDL 10 ug/kg 0 

BDL 10 ugfkg 0 

BDL 10 ug/kg 0 

BDL 10 ug/kg 0 

7 5 ugfkg B 

67 10 ug/kg B 

BDL 5 ugfkg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

11 10 ug/kg 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-5D American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127065 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-5D American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127065 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOS of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy ~·. Weston, incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL # PARAMETERS 

127066 Arsenic, Total 

127066 Barium, Total 

127066 Cadmiua, Total 

t~~o66 Chromiua, Total 

Copper, Total 

127066 Cyanides, Total 

127066 Lead, Total 

127066 Nickel, Total 

127066 Selenium, Total 

127066 Solids, Total 

127066 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

J)A'l'l!:: 04/14/88 

RE: BSB-5-6R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 12'f066 

ANAl..YST RESULTS 

prw 

wac 

wac 

wac 

wac 

dtk < 

jfd 

wac 

prw < 

ssh 

wac 

3.0 

22.7 

0.941 

8. '70 

211 

5 

22 

95.0 

0.76 

92.9 

283 

mgfkg dR 

mg/kg d 

mgfkg d 

mg/kg d 

mg/kg d 

mgjkg d 

mg/kg d 

mg/kg d 

mg/kg d 

mg/kg d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL• PARAMETERS 

127067 Arsenic, Total 

127067 Bariua, Total 

127067 Cadmdua, Total 

Chromiua, Total 

67 Copper, Total 

127067 Cyanides, Total 

127067 Lead, Total 

127067 Nickel, Total 

127067 Selenium, Total 

127067 Solids, Total 

127067 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: BSB-5-7R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 127067 

ANALYST RESULTS 

prw 

wac 

wac 

wac 

wac 

dtk < 

jfd 

wac 

prw < 

ssh 

wac 

8.2 

19.1 

3.80 

24.0 

118 

5 

40 

83.4 

0.75 

86.5 

322 

mg/kg d 

mg/kg d 

mgfkg d 

mg/kg d 

mgfkg d 

mg/kg d 

mg/kg d 

mg/ltg d 

mg/kg dR 

mg/kg d 



TO; Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 . 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127068 Arsenic. Total 

127068 Barium, Total 

127068 Cadmium. Total 

•::: Chro•iwa, Total 

Copper. Total 

127068 Cyanides, Total 

127068 Lead, Total 

127068 Nickel, Total 

127068 Seleniwa, Total 

127068 Solids, Total 

127068 Zinc, Total 

DATE: 

RE: 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-5-8R American Home Product 
Proj.# 2994-02-01 
Sample Da-te; 03/26/88 
Date ·Received: 03/29/88 
GCL Number: 127068 

ANALYS'l' RESUL'fS 

prw 15 mgjkg d 

wac 25.8 mgjkg d 

wac 14.3 mg/kg d 

wac 20.9 mgjkg d 

wac 126 mgjkg d 

dtk < 5 mgjkg d 

jfd 70 m.gfkg d 

wac 14:.8 mgjkg d 

prw < 0.77 mgjkg dR 

ssh 94.2 % 

wac 40.9 mg/k.g d 
---·-·----·-

--------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way · 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127068 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloroaethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoforat 

4-Hethyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127068 

RESULT DETECTION LIMIT 

BDL 5 ug/kg 0 

BDL 5 ug/ltg u 

85 5 ug/ltg 

BDL 5 ugfkg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 5 ug/kg 0 

BDL 10 ug/kg 0 

BDL 10 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/ltg 0 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-8R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127068 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Coapounds greater than 10% of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127069 Arsenic, Total 

127069 Barium, Total 

127069 Cadaiua. Total 

Chromiua, Total 

9 Copper, Total 

127069 Cyanides, Total 

127069 Lead, Total 

127069 Nickel, Total 

127069 Seleniua, Total 

127069 Solids, Total 

127069 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04:/14:/88 

RE: SSB-3-1R American Home Product 
Proj.# 2994:-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 127069 

ANALYST RESULTS 

prw 14 mg/kg d 

wac 224:0 mg/kg d 

wac 1550 mgfkg d 

wac 354: mg/kg d 

wac 3820 mg/kg d 

dtk < 5 mg/kg d 

jfd 8600 mgfkg d 

wac 92. ·1 mg/kg d 

prw 61 mgfkg dR 

ssh 51.6 

wac 564: mgfkg d 



• -· .. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Br01aomethane 

Vinyl Chloride 

Chloroethane 

Het}Qrlene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 {815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-3-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL. 127069 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

15 5 ugfkg B 

7 10 ug/kg J B 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

17 5 ug/kg 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

5 10 ug/kg 

4 5 ug/kg J 

BDL 5 ugfkg u 

BDL 10 ugjkg u 

BDL 5 ug,lkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-3-lR American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127069 



-. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: SSB-3-1R American Home Product 
Project #2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127069 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

~------------------------------------------------------------------------



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# PARAMETERS 

127070 Arsenic, Total 

127070 Barium, Total 

127070 Cadaiua, Total 

Chroaiua, Total 

Copper, Total 

127070 Cyanides, Total 

127070 Lead, Total 

127070 Nickel, Total 

127070 Seleniua, Total 

127070 Solids, Total 

127070 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04/14/88 

RE: SSB-3-2R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 12'/0'(0 

ANALYST RESULTS 

prw 14 mgjkg d 

wac 9'1. 8 mg/kg d 

wac 2.29 mgjkg d 

wac 93.0 mgjkg d 

wac 1540 mgfkg d 

dtk < 5 mgjkg d 

jfd 170 mgjkg d 

wac 77.0 mgjkg d 

prw < 0.79 mgjkg dR 

ssh 73.7 

wac 438 d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL# 

127071 Arsenic, Total 

127071 Barium, Total 

127071 Cadmiua, Total 

Cbr<MBitm, Total 

71 Copper, Total 

127071 Cyanides, Total 

127071 Lead, Total 

127071 Nickel, Total 

127071 Seleniua, Total 

127071 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885·7077 (815) 723·7533 

ANALYTICAL REPORT 

DA'fE: 04/14/88 

RE: BSB-5-1F American Home Product 
Proj.# 2994-02-01 Field Blank 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL Number: 127071 

ANALYST RESULTS 

prw < 0.016 mg/1 

jes < 0.050 mg/1 

jes 0.006 mg/1 

jes < 0.020 mg/1 

jes 0.029 mg/1 

< 0.02 mg/1 

jfd 0.06 mg/1 

jes 0.020 mg/1 

prw < 0.008 mg/1 

jes < 0.010 mg/1 



~ I .... 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Hr. Harold G. Byer 

VOLATILE COMPOUNDS 

Chloromethane 

Broaa.ethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chlorofora 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 · (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-1F American Home Product 
Project #2994-02-01 Field Blank 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127071 

RESULT DETECTION LIMIT 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

5 5 ug/kg 

BDL 10 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 5 ug/kg u 

BDL 10 ugfkg u 

BDL 5 ug/kg u 

BDL 5 ugfkg u 

BDL 10 ug/kg u 

BDL 5 ugfkg u 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-6-1F American Home Product 
Project #2994-02-01 Field Blanl 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127071 



-. 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-5-lF American Home Product 
Project #2994-02-01 Field Blank 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127071 

TENTATIVELY IDENTIFIED COMPOUNDS 

No Volatile Compounds greater than lOX of the nearest 

internal standard were tentatively identified by aass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 

-----------------------------------------------------------------



i 

--. 

., 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COHPOUNDS 

Chloromethane 

Broaoaethane 

Vinyl Chloride 

Chloroethane 

Met}Qrlene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dicbloroetbane 

1,2-Dichloroethene (total) 

Chloroform. 

1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 4, 1988 

RE: BSB-X-1T American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL• 127072 

RESULT DETECTION LIMIT 

BDL 10 ugfkg u 

BDL 10 ugfkg 0 

BDL 10 ugjkg u 

BDL 10 ug/kg u 

4 5 ugjkg J 

13 10 ug/kg 

BDL 5 ugjkg 0 

BDL 5 ugfkg 0 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 10 ugfkg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ugjkg 0 



I~ 

TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

VOLATILE COMPOUNDS 

1,2-Dichloropropane 

Cis 1,3-Dichloru~~ .... 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-Dichloropropene 

Bromoform 

4~Methyl-2-Pentanone 

2-Bexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Xylene 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 5, 1988 

RE: BSB-X-1T American Home Product 
Project #2994-02-01 Trip Blank 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCL# 127072 

RESULT DETECTION LIMIT 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL- 5 ug/kg u 

BDL 5 ug/kg" u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 5 ug/kg u 

BDL 10 ug/kg u 

BDL 10 ug/kg u 

BDL 5 ug/kg 0 

BDL 5 ug/kg u 

BDL 5 ugfks 0 

BDL 5 ug/kg u 

BDL 5 ugjkg u 

BDL 5 ug/kg u 

BDL 5 ug/kg 0 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester, PA 19380 

ATTN: Mr. Harold G. Byer 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: April 5, 1988 

RE: BSB-X-1T American Home Product 
Project •2994-02-01 Trip Blank 
Sample Date: 03/26/88 
Date Received: 03/29/88 
GCLI 127072 

TENTATIVELY IDEN'fiFIED COMPOUNDS 

No Volatile Compounds greater than 10% of the nearest 

internal standard were tentatively identified by mass spectral 

library search. This is exclusive of any priority pollutants, 

surrogates or internal standards. 



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RK: 

ATTN: Mr. Harold G. Byer 

GCL. PARAMETERS 

127074 Arsenic, Total 

127074 BariWB, Total 

127074 Cadaiua, Total 

Cbroaiua, Total 

74 Copper, Total 

127074 Cyanides, Total 

127074 Lead, Total 

127074 Nickel, Total 

127074 Seleniua, Total 

127074 Solids, Total 

127074 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-6-2R American Home Product 
ProJ.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 127074 

ANALYST RESULTS 

prw 3.2 mg/kg d 

wac 87.0 mg/kg d 

jes 3.52 ms/1 
---·-

wac 8.43 mg/kg d 

wac 39.0 mgf.kg d 

dtk < 5 mgjkg d 

jfd 29 mgjkg d 

wac 11.7 mg/kg d 

prw < 0.77 mgjkg dH 

ssh 51.5 % 

wac 92.2 ms/ks d 



TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Hr. Harold G. Byer 

GCL• PARAMETERS 

127078 Arsenic, Total 

127076 Bariua, Total 

127078 Cadaila, Total 

~~076 ~iua, Total 

78 Copper, Total 

127076 Cyanides, Total 

127076 Lead, Total 

127076 Nickel, Total 

127078 SeleniUII, Total 

127076 Solids, Total 

127076 Zinc, Total 

DATE: 

RE: 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-6-4R American Home Product 
Proj.• 2994-02-01 
SaJDple Date: o:i/25/88 
Date Received: 03/29/88 
GCL Nuaber: 127076 

ANALYST RESULTS 

prw 16 mg,lkg d 

wac 1400 mg/kg d 

wac 5400 mgfkg d 

wac 743 mgjkg d 

wac 18600 mgfkg d 

km < 5 mgfkg d 

jfd 18000 mg/kg d 

wac 81.2 mg/kg d 

prw 120 mg,lkg dR 

ssh 47.0 % 

wac 727 mg/kg d 
------



TO: Roy F. Weston, Incorporated DATE: 
1 Weston Way 
West Chester PA 19380 RE: 

ATTN: Mr. Harold G. Byer 

GCL• PARAMETERS 

127078 Arsenic, Total 

127078 Bariwa, Total 

127078 CadlliUII, Total 

1n07078 ChroaiUII, Total 

~7078 Copper, Total 

127078 Cyanides, Total 

127078 Lead, Total 

127078 Nickel, Total 

127078 Seleniua. Total 

127078 Solids, Total 

127078 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

04/14/88 

BSB-6-6R American Home Product 
ProJ.• 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Nwaber: 127078 

ANALYST RESULTS 

prw 11 mg/kg d 

wac 27.1 mgfkg d 

wac 8.4:3 mgJkg d 

wac 6.10 mgfkg d 

wac 34:.7 mg/kg d 

dtk < 5 mg/kg d 

jfd 52 mg/kg d 

wac 10.0 mg./kg d 

prw < 0.76 mgfkg dR 

ssh 89.9 ~ 

wac 45.8 mg./kg d 
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TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL # PARAMETERS 

127079 Arsenic, Total 

127079 Bariua, Total 

127079 Cadaiua. Total 

1n~Q79 Chroaiua, Total 

~079 Copper, Total 

127079 Cyanides, Total 

127079 Lead. Total 

127079 Nickel, Total 

127079 Seleniu.. Total 

127079 Solids, Total 

127079 Zinc, Total, 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534·5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04:/14/88 

RE: BSB-6-7R American Home Product 
Proj.# 2994-02-01 
Sample Date: 03/25/88 
Date Received: 03/29/88 
GCL Number: 12'1079 

ANALYST 

prw 

wac 

wac 

wac 

wac 

< 

jfd 

wac 

prw < 

ssh 

wac 

RESULTS 

12 

93.9 

19.5 

12.3-

59.3 

5 

79 

21.4 

0.74 

88.0 

69.0 

qfkg d 

mg/kg d 

mgfkg d 

mgfkg d 

mgfkg d 

q/kg d 

mg/kg dR 



·-:a. .. .., 
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TO: Roy F. Weston, Incorporated 
1 Weston Way 
West Chester PA 19380 

ATTN: Mr. Harold G. Byer 

GCL. 

127081 Arsenic, Total 

127081 Barium, Total 

127081 Cad.iua, Total 

1?~081 Chroaiua, Total 

~~081 Copper, Total 

127081 Cyanides, Total 

127081 Lead, Total 

127081 Nickel, Total 

127081 Seleniua, Total 

127081 Solids, Total 

127081 Zinc, Total 

WESTON-GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones: (312) 534-5200 (219) 885-7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 04:/14:/88 

RE: BSB-2-2R American Home Product 
Proj.• 2994:-02-01 
Sample Date: 03/25/88 
Date·Received: 03/29/88 
GCL Number: 127081 

ANALYST RESULTS 

prw 

wac 

wac 

wac 

wac 

dtk < 

jfd 

wac 

prw < 

ssh 

wac 

9.4 

172 

6.10 

11.8 

37.1 

5 

42 

28.6 

0.78 

70.0 

208 

mg/kg d 

mg./kg d 

mg/kg d 

mg./kg d 

mg/kg d 

mg/k.g d 

mgJkg d 

ms/ks d 

mg/kg dR 

mgJkg d 



APPENDIX H 

WESTON's PROPOSED GRADING PLAN FOR LAGOO~ CLOSURE 
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SECTION 1 

Date: December 1988 

Revision No. 0 

EPA ID No. OHD 015205424 

INTRODUCTION 

1.1 PURPOSE 

The purpose of this document is 

potential of employees and the 

to evaluate the exposure 

surrounding population to 

chemical constituents associated with the ECKO Housewares site 

in Massillon, Ohio. This evaluation is not intended to be 

quantitative in nature. Rather, it wi 11 qualitatively assess 

possible contaminant sources and/or migration pathways, likely 

receptor populations, potential contaminant/receptor contact 

locations, and pertinent routes or mechanisms of exposure 

(e.g., oral, dermal, or inhalation). Possible health risks will 

be discussed, but again, only in qualitative terms of relative 

likelihood. Such risks will not be quantified in terms of a 

hazard index for noncarcinogenic risks or excess lifetime risks 

of cancer as this is beyond the scope of an Exposure Informa

tion Requirements report. 

Much of the information for this exposure assessment was taken 

directly from the Draft RCRA Closure Plan for EKCO Housewares, 

Inc., Massillon, Ohio, Volume I, August 1988 (Closure Plan, 

1988). Other information was obtained from the Draft Ground 

Water Assessment Plan ( 1988) and the Interim Measures Report 

( 1987). These reports contain more detailed information 

concerning many of the subjects discussed herein . 

1-1 
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1.2 SITE LOCATION 

Date: December 1988 

Revision No. 0 

EPA ID No. OHD 015205424 

The ECKO Housewares manufacturing facility is located at 359 

State Avenue Extension N.W., Massillon, Ohio, 44648 on approxi

mately 13 acres of land in an urban, industrialized area 

(Closure Plan, 1988). The site is 500 feet north of State 

Avenue Extension and 1, 500 feet wes.t of the Tuscarawas River 

in Northeast Massillon, Stark County, Ohio. Further details are 

avai !able in the Closure Plan ( 1988). Figure 1 provides a map 

of the plant site in relation to local Massillon geography. 

1.3 SITE HISTORY 

At the site production of aluminum cookware began in 1945 and 

4lt stainless ware in 1946. For a brief time during the Korean War, 

90 and 105 mm shell casings were manufactured for the govern

ment. Currently, metal cooking utensils are produced 24 hours a 

day, 5 days a week, by a crew of 350 people resulting in an 

annual production of approximately 26 million utensils per year. 

• 

Due to the military production in the early 1950s, two produc

tion wells were installed (W-1 and W-2). In 1953, a sewer was 

constructed to discharge waste streams directly into Newman 

Creek. Concurrently, an evaporation lagoon was constructed to 

receive sludge from waste streams resulting from military 

production. In 1954, electroplating operations began that 

permitted the copper coating of utensils produced at the 

facility. This resulted in the use of trichloroethylene (TCE) 

and trichloroethane (TCA) in order to clean utensiles prior to 

coating. TCE was used until the mid-1960s . 

1-2 

1349E 

l 

' I 



• 

• 

• 
1000 0 1000 2000 3000 1fEET 
EE3~~E3:C~E3~======~~======~====~ 

... 
N 

FIGURE 1 SITE LOCATION MAP 
EKCO HOUSEWARES, INC., MASSILLON, OHIO (Ref. 7.5 Minute Massillon Quad, Ohio, 1978) 
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Date: December 1988 

Revision No. 0 

EPA ID No. OHD 015205424 

In 1967, porcelain and teflon coating units were installed at 

the facility, and discharge of resulting wastestreams into the 

evaporation lagoon was approved by Ohio permit in 1969. Wastes 

included hydrochloric acid and sodium hydroxide from deioniza

tion units and copper platting operations; aluminum, coloring 

inorganics, lead, cadmium, selenium, cobalt, and toluene from 

porcelain-teflon coated aluminum ware; and alkaline washer 

fluids to clean aluminum products. 

Production of aluminum and porcelain cookware was discontinued 

during the 1970s, and lagoon use ceased in 1977. Copper plating 

operations ended in 1978 at which time the primary utensils 

produced at the site were pressed and coated nonstick bakeware. 

In 1979/80, correspondence from EKCO to the Ohio EPA reported 

the occurrence of a solvent spill. The precise location and 

extent of the spill is unknown, but the spill was generally 

within the vicinity of process water well W-10. 

Use of the lagoon was resumed in 1980. It received housing 

degreaser filter water until mid-1984, and the lagoon was 

finally decommissioned in December 1985. 

Monitoring was undertaken in 1984 as part of an NPDES permitting 

process. These analyses revealed the presence of TCE and TCA in 

groundwater under the plant site. 

1.4 GEOLOGY 

A geological description of the site is contained in the Draft 

RCRA Closure Plan (1988). Briefly, the site resides on glacial 

drifts, ranging in depth from 25 to 100 feet, which overlies 

sands and gravels that comprised the pre-glacial surface. In 

l-4 
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the immediate vicinity, these drifts reach depths exceeding 250 

feet, covering an ancient, pre-glacial valley. Newman Creek, 

located to the northeast of the site, runs over the valley. 

Sandstone and shale form the bedrock beneath the site. The 

reader is referred to the Closure Plan for further detail. 

1.5 WASTE STREAMS 

Waste streams and production chemicals are described in the 

Closure Plan (1988). In the past, waste streams consisting of 

trichloroethylenes and trichloroethanes, among others, were 

used to wash aluminum and stainless steel cookware prior to 

electroplating. Metals, contained in largely aqueous streams, 

include cadmium, chromium, and lead. Other wastes include 

• silicone wastes and used oils. Hydrochloric acid and alkali 

wastestreams were also discharged. All streams were discharged 

into an evaporation lagoon except for noncontact cooling water, 

which is discharged directly into Newman Creek. 

• 

Currently, all hazardous wastes are placed in 55-gallon 

containers and transported offsite for proper disposal. 

1.6 CLOSURE PLAN 

The procedure for lagoon closure is described in the Closure 

Plan (1988). Briefly, stabilization consists of solidifying the 

wastes (sludges) that results in lower water permeability and, 

consequently, lower contaminant mobility. The lagoon will also 

be graded and capped with clay and synthetic liners, further 

reducing contaminant mobility. Grading will facilitate runoff 

while maintaining vegetative cover, and the cover system 

barriers will minimize infiltration from precipitation. 

1-5 
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EPA ID No. OHD 015205424 

GENERAL INFORMATION 

2.1 GROUNDWATER HYDROGEOLOGY 

Groundwater exists in both the glacial drifts and bedrock with 

a head difference of 15 to 25 feet on the site. The bedrock 

wells produce yields ranging from 25 to 100 gallons per minute 

(gpm), while the municipal alluvial wells have yielded as much 

as 2,000 gpm. The alluvial aquifer flows in a direction 

parallel to Newman Creek, in a east-southeasterly direction 

toward the Tuscarawas River, less than 1 mile east. 

• Further hydrogeological details are available in the Closure 

Plan (1988). 

• 

2.2 SURFACE HYDROLOGY 

Newman Creek flows over the pre-glacial valley in a easterly 

direction just north of the plant site toward the Tascarawas 

River, which flows south less than 2,000 feet east of the 

plant. A lagoon that was used for wastewater streams in the 

past exists on the site. The lagoon is located approximately 

250 feet north of the plant (just west of the buried 

pre-glacial valley) and is 260 by 95 feet in dimension with a 

surface area of approximately 20,000 square feet. The 

longitudinal axis of the lagoon parallels Newman Creek, and a 

berm surrounds the lower elevation of the lagoon preventing 

runoff into the creek . 

2-1 
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EPA ID No. OHD 015205424 

In the past, the lagoon received waste streams from the plant 

that contained heavy metals, chlorinated solvents, and nonhalo

genated solvents. The lagoon dissipated excess water via evapor

ation with no direct discharge to local surface water bodies. 

The lagoon is no longer used for discharges. EPA Region v has 

declared the lagoon a hazardous waste surface impoundment. No 

waste streams are currently discharged into the lagoon, and 

existing water, if present, is the result of rainfall. 

Currently, waste streams are placed in barrels and transported 

offsite by truck to a hazardous materials waste site. Noncontact 

cooling water is discharged directly to Newman Creek. This 

water is derived from the two onsite groundwater production 

wells equipped with scrubbers to remove volatile organics that 

are initially present at concentrations ranging between 0. 02 

and 0.86 parts per million (ppm). Discharged cooling water is 

periodically 

organics. 

monitored 

2.3 REGIONAL WATER USES 

and contains negligible volatile 

Regional water uses in the vicinity of the EKCO facility 

include recreational uses for surface water and potable water 

uses from groundwaters. The surface water body near the site is 

Newman Creek. The surface impoundment is located adjacent to 

Newman Creek, which flows approximately 1,500 feet east to the 

Tuscarawas River. The Tuscarawas River is used for recreational 

purposes. The City of Massillon relies on groundwater for a 

potable water supply. The Ohio Water Service Company supplies 

the majority of potable water to area residents. However, as 

noted in the Interim Measures Report (Revised February 1988), 
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some areas west and northwest of the facility may have private 

water wells. Also, several production wells are located within 

1 mile of the EKCO site. The Ohio Water Service water wells are 

located in the unconsolidated formation in the Tuscarawas River 

Valley. The depths and locations of the privately owned water 

wells are not known. 

2.4 METEOROLOGY 

Annual precipitation in the area is 35.90 inches/year based on 

30 years of recordings by the Akron Canton Weather Service 

Office. Class A pan evaporation is approximately 40 inches/year 

as interpreted from a map in the Weather Bureau Technical Paper 

No. 37. A major rainfall event (25 year/24 hour), is 4 inches 

as listed in the weather Bureau Technical Paper No. 40 for 

Stark County, Ohio . 

2-3 
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Date: December 1988 

Revision No. 0 

EPA ID No. OHD 015205424 

CONTAMINANTS OF.CONCERN 

Contaminants of concern have been identified in the Closure 

Plan (1988) and include halogenated hydrocarbons, heavy metals, 

and a nonhalogenated solvent. The contaminants of concern are 

listed below. 

1349E 

Heavy Metals 

cadmium 

chromium 

lead 

Nonhalogenated Solvents 

2-butanone 

Chlorinated Organics 

trichloroethylene (TCA) 

trichloroethane (TCA) 

dichloroethylene 

dichloroethane 

dichlorobenzene 

vinyl chloride 

methylene chloride 

(methyl ethyl ketone or MEK) 

3-1 
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4.1 GROUNDWATER 

SECTION 4 

Date: December 1988 
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EPA ID No. OHD 015205424 

PATHWAY-SPECIFIC INFORMATION 

Approximately 50 domestic and 5 commercial wells tap the 

bedrock aquifer within a 1-mile radius of the site. Two of the 

production wells exist on the site with an approximate depth of 

225 feet. Six municipal wells tap the deep drift (approximately 

150 feet) of the pre-glacial valley located 2,500 feet east and 

northeast of the site. The alluvial aquifer in which the 

municipal wells are located travels parallel to Newman Creek. 

~ The direction of the deeper bedrock aquifer is obscured because 

of the pumping of ansi te production wells, which affects the 

gradient direction in the vicinity of the.plant. How this may 

affect the migration of contaminants that may have leached from 

the lagoon area into the shallower, alluvial aquifer is unknown 

at present. Volatiles that occur in the lagoon have been found 

in water from the onsite production wells. The production wells 

are equipped with strippers that remove volatile organics prior 

to the water's use in the plant and subsequent discharge to 

Newman Creek. 

• 

4.1.1 Current Analytical Monitoring Information 

As mentioned previously, volatile organic compounds including 

TCE and TCA were found in groundwater beneath the plant site in 

wells D1, D2, D3, D4, and W-10. (See RCRA Closure Plan for well 

locations.) Elevated levels of benzene, dichloroethenes, and 

4-1 
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vinyl chloride were also found in several wells. The locations 

of these wells do not permit adequate delineation of the 

contaminant plume. Therefore, further monitoring is planned. 

The sludge and soil sampling also has indicated cadmium, 

chromium, and lead occur at elevated concentrations at 

locations at the facility. Because these contaminants occur at 

marked concentrations in the lagoon sludges, it may be inferred 

that groundwater may carry them downgradient. However, 

groundwater quality analytical results have not indicated the 

metals above their maximum concentration limits specified by 

the Safe Drinking Water Act. 

4.1.2 Planned Analytical Monitoring Information 

In order to more precisely define the directions and dimensions 

of the groundwater contaminant plume, further groundwater 

monitoring is planned. Future monitoring and evaluation is 

detailed in the Groundwater Assessment Plan (1987). 

4.1.3 Likely and Unlikely Groundwater Pathways 

Drinking of contaminated groundwater by downgradient well users 

represents a potential contaminant pathway of concern. Other 

domestic uses of contaminated groundwater, such as bathing and 

laundering clothes, may represent other relevant mechanisms of 

exposure. In addition, groundwater may be used for irrigating 

crops and watering livestock; however, these uses are not 

considered likely due to the urban/industrialized location of 

the site. 
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Recharge of groundwater-borne contaminants into Newman Creek is 

a concern. Information to date indicates that the hydraulic 

gradient flows away from Newman Creek toward the plant 

production well. Additional information will be acquired during 

the Groundwater Quality Assessment, which will better clarify 

whether recharge is occurring and whether this is influenced by 

the pumping from the production well (W-10). 

Once the lagoon is stabilized and capped, leaching of 

contaminants to groundwater wi 11 be 

will not percolate through lagoon 

mobilize contaminants. 

minimized since rainfall 

sludges and subsequently 

4.1.4 Potential Critical Groundwater Receptors 

The receptors that may be exposed to lagoon-associated contam

inants via the groundwater are downgradient potable water well 

users. These may consist of local residents with wells. Users 

of the municipal well supply are not considered at risk because 

periodic monitoring has not revealed the presence of the 

contaminants of concern above standards in the municipal wells. 

4.2 SURFACE WATER 

The lagoon is no longer in operation but still contains 

excessive levels of the contaminants of concern (i.e., metals). 

Of current concern via the surface water pathway is whether 

contaminants may be mobilized from the lagoon sludges by 

surface water runoff (perhaps after catastrophic failure of the 

berm). Once the lagoon is capped, this pathway will no longer 

pose a significant health threat . 
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Because a berm prevents runoff from the evaporation lagoon to 

Newman Creek, neither this creek nor the Tascarawas River will 

receive contaminants from runnoff in the immediate future. 

Therefore, no potential downstream receptors, such as swimmers 

and fish consumers, will be threatened by the surface water 

pathway. Moreover, the planned lagoon stabilization and capping 

procedures will significantly reduce the possibility of 

contaminant runoff in the future. 

There may be potential for migration of constituents to Newman 

Creek and the Tuscarawas River via recharge of groundwater to 

these surface water bodies. Information will be collected to 

address this concern in the Ground Water Assessment Plan (1987). 

• 4.3 AIR 

• 

Currently, only exposure from volatile organic compounds (VOCs) 

is likely since metals lack sufficient vapor pressure to vola

tilize. Potential VOC emissions from the sludges in the lagoon 

prior to closure would be expected to be very low and several 

orders of magnitude below the Threshold Limit Value (TLV) 

established by the American Council for Governmental Industrial 

Hygienists (ACGIH) for the specific chlorinated hydrocarbon 

solvents. Thus, it is not anticipated that the proximate 

population, the site workers, would be exposed to unacceptable 

VOC concentrations. It is possible that particulates from 

lagoon sludges might become airborne; however, currently the 

10-foot berm that surrounds the lagoon inhibits such an 

exposure mechanism . 
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It is possible that downwind receptors might breath contaminated 

sludge particles blown by the wind. Suspension may occur only 

during construction activities in and around the lagoon area. 

During such construction, exposure would be of a limited 

duration and could be minimized by wetting the soil before 

closure activities. 

The planned stabilization and capping would completely prevent 

contaminant migration via the air pathway during the post

closure period since the waste material would be beneath a 

multilayer cap that will be more than 5 feet thick. 

4.4 SUBSURFACE GAS 

The potential for buildup of subsurface gases is considered 

negligible. This is because the concentrations of organics in 

soil borings were very low. Thus, soil microorganisms would not 

have sufficient carbon source for the buildup of significant 

metabolic products, such as methane. 

4.5 SQ.lL_ 

Currently, only select employees have direct contact with 

lagoon sludges since the fence surrounding the lagoon is 

secure. The public is excluded from access by a secured fence 

around the property. Thus, trespassers are not likely. 

Regarding employees specifically, the planned solidification 

and capping of the lagoon will preclude direct contact of 

employees with contaminated sludges. Therefore, incidental oral 

ingestion, dermal absorption from skin contact, and breathing 
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of resuspended contaminated sludge particles (see previous 

subsection) will not occur except perhaps during construction. 

Protective measures for workers during 

described in the Health and Safety Plan. 

construction is 

For these reasons, direct contact with soils is not considered 

a likely contaminant exposure pathway . 
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POTENTIAL EXPOSURE PATHWAYS 

the analysis presented in this report, it is 

the major migration pathway for contaminants 

within the ECKO lagoon is via the groundwater. The reasons for 

eliminating other migration pathways have already been given in 

the preceeding subsections . 
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POTENTIAL CRITICAL RECEPTORS 

From the previous analysis, downgradient well users constitute 

potentially affected receptors. No other receptors appear to 

incur an exposure hazard at this time . 
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EXPOSURE POTENTIAL OF THE UNIT 

7.1 POTENTIAL FOR HUMAN EXPOSURE VIA THE GROUNDWATER PATHWAY 

As previously stated, groundwater is a pathway of concern, and 

downgradient well users constitute a population that may be at 

risk from contaminants leaching into groundwater from the EKCO 

site. 

7.2 POTENTIAL FOR HUMAN EXPOSURE VIA THE SURFACE WATER PATHWAY 

The surface water pathway does not appear to pose a significant 

~ threat to downstream water users. 

' 

7.3 POTENTIAL FOR HUMAN EXPOSURE VIA THE AIR PATHWAY 

The air pathway does not appear to pose a significant threat to 

downstream water users. 

7.4 POTENTIAL FOR HUMAN EXPOSURE VIA SUBSURFACE GAS RELEASES 

The threat of explosion could occur only from the solvent and 

not from metals. The chlorinated solvents used on the site may 

present a combustion hazard in pure form (and prior to use in 

their commercial application). After entering the environment, 

however, the concentrations are sufficiently low that an 

imminent explosion hazard probably does not exist. Moreover, 

halogenated hydrocarbons usually only support combustion (i.e., 

are combustible but not flammable, according to the Department 
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of Transportation). As to the possibility of methane buildup, 

contaminants do not appear to exist in sufficient concentra

tions to support a bacterial population that might result in 

the significant conversion to methane (i.e., there is not an 

adequate carbon source for methane buildup) . 
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PATHWAYS OF CONCERN 

The single pathway of concern is the groundwater, and the 

crit~cal receptors are downgradient well users . 
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QUALITATIVE EXPOSURE ESTIMATES 

The contaminants of concern that may affect downgradient users 

include not just the VOCs but also the metals that have shown 

some marginal ability to migrate from the lagoon via 

groundwater . 
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It is estimated that, currently, the risk potential is low and 

that the stabilization and capping procedures planned for the 

lagoon would further reduce risks. This classification has been 

chosen because well monitoring reveals negligible, if any, 

contamination of residential or municipal well water. 

Even though the site is old and contaminant migration has had 

ample time to have occurred, the potential for further 

contaminant migration via groundwater cannot be ruled out at 

this time . 
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Because the potential exists for further contaminant migration 

and because the beneficial influence of current pump and treat 

operations may revert if ever discontinued, the further planned 

groundwater quality assessment is appropriate. More precise 

delineation of the contaminant plume will support a more 

extensive evaluation of the possible health hazards posed by 

contaminants associated with the EKCO site . 
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It is recommended that the currently planned groundwater 

quality assessment proceed. After the results become available, 

possible health hazards should be re-examined with more 

certainty. Evaluation of sediments (as described in the Ground 

Water Assessment Plan, 1988) will also help to characterize 

whether contaminants might be present and pose a possible 

threat to downstream water users . 
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APPENDIX I 

INFORMATION SUPPORTING 

CLEAN CLOSURE LEVELS FOR SOILS 



The statistical procedure outlined in OEPA's Closure Plan Review 

Guidance (May, 1991) was performed to determine a clean level for 

lead, chromium, and cadmium contamination in the soil. The 

procedure requires that the two populations being compared (closure 

area versus background) are normally distributed. The closure area 

population consisted of 42 lagoon soil sampling points, while the 

background population consisted of 28 fill soil sampling points. 

Lead, chromium, and cadmium populations were analyzed individually. 

Each so"il data population was evaluated for normality using the 

following procedure as discussed in Lindgren (1978): 

• Order the data from smallest to largest. 

• Determine the sample distribution function (DF) for each 
data point. 

• Calculate the mean, standard deviation, and variance of 
the data. 

• Calculate the standard normal deviate (SND) for each data 
point. 

• From a table of the standard normal distribution 
function, look up the normal cumulative distribution 
function (CDF) corresponding to the SND of each data 
point. 

• Calculate the Kolmogorov-Smirnov (KS) statistic for 
goodness of fit, and compare the KS statistic of each 
data point to the corresponding Lilliefors critical value 
for the population. If the KS statistic is larger than 
the Lilliefors critical value, the population is not 
considered to be normally distributed. In evaluating the 
KS statistic, it is important to compare the normal CDF 
with the sample DF at that data point as well as with the 
sample DF at the preceding data point. 

The Lilliefors critical values for a 95 percent confidence interval 

of populations of 28 (fill population) and 42 (closure area 

population) data points were calculated as 0.1674 and 0.1367, 

respectively. After comparing these critical values to the KS 

statistics of the six populations, it was determined that none of 

the untransforrned populations were normally distributed. However, 

repeating the above procedure on the lognormal distribution (y= 



ln(x)) of the data adequately transformed all the populations to 

normality. The above calculations are summarized in Tables 1 

through 6 of this Appendix. 

Probability plots (Figures 1 through 6 of this Appendix) were then 

constructed for the transformed populations using the following 

procedure as outlined in Subsection 13.1.3 of Gilbert (1987): 

• Order the n untransformed data from smallest to largest 
to obtain the order statistics x1 , x2 , ••••• xn. 

• Plot X; versus (i - 0.5)*100/n on log-probability paper 
and fit a straight line to the plotted points. 

• Read the 0.16, 0.50, and 0.84 quantiles from the plot and 
use them to estimate the mean and standard deviation of 
the distribution. 

The means and standard deviations estimated from the probability 

plots are summarized in Table 7 of this Appendix. Table 7 also 

lists the upper 95 percent confidence interval for each population 

as determined from the probability plots. The upper 95 percent 

confidence intervals for the fill populations were presented as the 

clean levels for lead, chromium, and cadmium contamination in the 

soil. 

Probability plots were also constructed for the untransformed 

populations (Figures 7 through 12 of this Appendix) for comparison 

purposes. The plotted points of each untransformed population do 

not lie on a straight line, reconfirming the non-normality of the 

untransforrned populations. 

The sample calculation outline presented in this appendix shows the 

specific equations that were used throughout these calculations. 
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Sample Calculation: Normality Evaluation 

... For a given population, order the data from smallest to largest. Then determine the 

sample distribution function (OF) for each data point. 

... Given a population (X1, X2, •.. ,~),the sample OF simply assigns a weight of 1/n 

to each~· It increases by 1/n at each data point, and is equal to 1 at the largest~· 

(Sample OF = F n (x)) 

... The mean, standard diviation, and variance are then calculated as follows. 

- ~xi mean; x =
n 

Variance; s 2 

n-1 

Standard Deviation; s = JVar~ance = r~ (xi-x) 
2 

f n-1 

Calculate the Standard Normal Deviate (SND) for each Xi of the population. 

SNDi = 
x.-:x 

~ 

s 

The SND has the standard normal distribution. 

The SND value is then located on standard normal distribution table, and the 

corresponding normal cumulative OF is read off. 

(Normal Cumulative OF = F 
0
(x)) 



.... 

.... 

The Kolmogorov - Smirnov statistic for each ~ is then calculated as . 

KS = Fn(x} - F 0 (X} 

This value for each ~ is then compared to the Lilliefors critical value of the 

population. For a 95% confidence interval and a population of n>25, the Lilliefors 

critical value is given as: 

0. 886/fri = LCV 

The LCV is then compared to the KS values for each Xi. If KS > LCV, the 

population may not be considered normally distributed. 

(From Chapter 11, Lindgren (1978)) 

Sample Calculation: Probability Plot Interpretation 

(from chapter 12, Gilbert (1987)) 

.... Once the Log-probability plot of the transformed data has been constructed and a 

straight line has been fitted to the plotted points, the 0.16, 0.50, and 0.84 quantities 

are read from the plot. For example, the log-probability plot of the cadmium fill 

population has 

Xo.l6 = 0.9 

Xo.so = 1.6 

Xo.84 = 2.65 

.... With these values, the following quantities are estimated: 

uy = ln X0 . 50 =u (y) 



II .1.,2 

The mean and standard deviation are estimated with~y and uy as: 

.~ .. 
- ,1\ o-'V 
X= EXP(Uy +2) =mean 

.1\ :z 
S = x[EXP( Oj ) -1] 1 ' 2 = standard deviation 

Then the upper 95 percent confidence interval is read from the probability plot as Xo.95 
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TABLE 1: STATISTICAL ANALYSIS OF FILL SOIL DATA FOR CADMIUM 

SAMPLE ID 

FSB-7 
FSB-1 
FSB-4 
FSB-6 

FSB-6 
FSB-9 
FSB-8 

FSB-4 
FSB-7 
FSB-6 
FSB-7 
FSB-5 

FSB-6 
FSB-1 

FSB-7 
FSB-5 

FSB-6 
FSB-6 

-
FSB-7 
FSB-9 
FSB-4 
FSB-8 

FSB-6 
FSB-7 
FSB-5 

FSB-8 
FSB-1 

FSB-9 

DATA 

Y (mg/l<g} 

TRANSFORMED 
DATA 
LN(Y) 

SND 
y 

NORMAL 

CDF 
Fo{x) 

KS 
Fn(x)-Fo(x) 

····E·:r~!~ +····~!li~r~;fjl·•.l-~ ~~-·· 
3R 0.871 -0.1381 -0.5444 0.2946 

-0.1210 
---·-·---- --- -·-- . 

-0.0758 

0.976 -0.0243 

-0.5345 I 0.2981 

•-· --~~:~~~-+=I~~~ _-l~ ~---~t:i 

-- ~~;---r----~--i~iJ ·-
1.21 I 0.1906 

<~:::~ l ~:~lj~ 
-0.3215 i 0.3745 

~~t!:~~i=-·~:~~! ·-- ·- i~~~- _, __ i!~!! . 

6R 
3R 
7R 

1R 
5R 
1R 
1R 

9R 
8R 
10R 
4R 

6R 
2R 
3R 
1R 

2R 
5R 

5R 
3R 

1R 

~];~- !~-Ffm;. 
--+~~-- -1--- %.!~~j------·- - ~~:~~~~ 0.4443 

1.26 
1.32 
1.41 

------~- ------ ---

--l~--+---- K~j~--
1.84 

---------
2.15 
2.26 
3.06 

4.81 
8.34 

AVERAGE 1.6990 

0.6098 

0.7655 
0.8154 
1.1184 

1.5707 
-------- --

2.1211 

0.4562 
---- -...£----t-------
-0.0651 

0.0072 
0.0927 

0.2965 
0.3688 
0.8948 

2.0454 

4.3662 

0.4721 
0.5040 

0.5359 

0.6179 

0.6443 
0.8133 

0.9798 
0.9999 

0.0803 

0.0481 
0.0193 

-- -·- --- -· -
0.0058 
0.0379 
0.0297 

0.0541 
0.0860 

0.1179 
0.1536 

0.1855 
0.2058 

0.2182 
0.2343 

0.2581 
0.2779 

0.2817 
0.2855 

0.2392 

0.2486 
0.1153 

0.0155 

0.0001 

STANDARD DEVIATION 1.5489 

0.3293 

0.5585 

0.3120 VARIANCE 2.3992 

SND 

LN(Y) 

NORMAL 

CDF 
Fo(x) 

-1.~~0:3 __ 1__0..:08~ -. 
-0.9249 ~0.1788 

·- ~K~~~: -1---~:~-~~~-
-0.8628 0.1949 
-0.8523 0.1977 

-0.8212 0.2061 
-0.7387 0.2297 

---------
-0.6448 0.2611 
-0.6262 0.2676 

~~:~~~- 1---~:!~~~-
-0.2379 
-0.1936 

-0.1936 

-0.1791 

0.4052 

0.4247 

0.4247 
0.4286 

-0.0943 0.4641 
·- - ---- . ------
0.0260 0.5120 
0.1143 0.5438 

. - - - - - -- ---
0.1749 0.5675 

KS 

Fn{x}-Fo(x) 
0.0481 
··- -----------
0.1074 

0.0717 

SAMPLE 

OF 
Fn(x) 

0.0357 
0.0714 

0.1071 

--- K~r:~----+- -~i;: 
0.2143 

0.2500 

0.2857 
0.3214 

0.3571 

0.3929 

0.4286 
0.4643 

0.5000 

0.5357 

0.5714 

0.6071 
------
0.6429 
------
0.6786 --------
0.7143 - - - ·-·. . -- --- .... -

0.0166 
0.0439 

0.0560 

0.0603 
0.0895 

0.0146 

0.0273 

0.0591 
0.0753 

0.1110 

0.1428 

0.1430 
0.1309 

0.1348 
0.1468 

0.1474 

0.1377 

0.1264 

0.0690 

0.0796 

0.0035 

0.2564 0.6026 
0.3777 0.6480 

0.5113 

0.7952 

0.8861 
1.4387 

2.2633 

3.2667 

0.6950 

0.7881 
0.8133 

0.9251 
0.9881 . 

0.9995 

-- . 

0.0238 

0.0005 

0.7500 

0.7857 

0.8214 
------
0.8571 

0.8929 

0.9286 

0.9643 
1.0000 
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TABLE 2: STATISTICAL ANALYSIS OF FILL SOIL DATA FOR CHROMIUM 

SAMPLE 10 

FSB-7 

FSB-6 

FSB-1 

FSB-6 

FSB-5 

FSB-6 

FSB-7 

FSB-7 
FSB-4 

FSB-4 

FSB-5 

FSB-6 

FSB-6 

FSB-1 

FSB-6 

FSB-6 

FSB-8 
FSB-5 

FSB-8 

FSB-7 

FSB-9 

FSB-9 

FSB-4 

FSB-1 

FSB-9 

FSB-7 

FSB-8 

FSB-7 

2R 

10R 

3R 

6R 

SA 
7R 

4R 

SA 
SA 
6R 

9A 

8R 

1R 

SR 

SR 

3R 

3A 

1R 

SR 

6A 

1A 

3A 

2R 

1R 

6R 

1A 

1R 

7R 

DATA 

Y (mg/kg) 

2.15 

2.34 

8.08 

8.81 

10.4 

10.8 

12.5 

TRANSFORMED 

DATA 

LNM 
0.7655 

0.8502 

2.0894 

2.1759 

2.3418 

2.3795 ------- --·· 

2.5257 

2.5337 

SND 
y 

NORMAL 

CDF 

Fo(x) 

.-f!.86~ ___ j -- ().192? 
-a.8644 I o. 1949 

. -0.7149 

-0.6959 
~0.6545 

-0.6441 

-0.5998 ----
-0.5972 

0.2389 

0.2420 
. 0.2578 

0.2611 

0.2743 

0.2743 12.6 

12.8 

13.1 --- ~:~::-- --- +- ~:~-i--- ~:~~~~ -
~~;=- ~-iJH~---- t-~~a~~~ -iE~~ 
15.4 2.7344 -0.5243 0.3015 

-!~T-~ L -~=-1::!~~~~--~r -~:~~-~r- ~:~-~:~ 17.5 

32.6 3.4843 

3.6788 

-0.0764 

0.1059 

0.4681 

0.5438 39.6 

41.8 

42.6 

3.7329 

3.751~ --- ,_ --1~:!ri -i- K~~~: 

61 I 4.1109 

~-~~94- =-~- - ~.6255 0.5225 0.6985 ------- - -----
0.6215 0.7324 
----- -----
0.6631 0.7454 

47.8 f 3.8670 

:~:~- t -- 1:~~:~ 
63.6 4.1526 0.7308 0.7673 

116 ----~:;~j~ -- -~-F~::~=~+- ~:~:: 66.2 

--------
183 5.2095 3.8401 0.9999 

AVERAGE 35.5350 

STANDARD DEVIATION 39.1062 

3.0782 

1.0505 

1.1035 VARIANCE 1529.2973 

KS 
Fn(x)-Fo(x) 

0.1565 

0.1235 

0.1318 

0.0991 

0.0792 

0.0468 

0.0243 

0.0114 

0.0438 

0.0761 

0.1119 

0.1409 

0.1662 

0.1985 

0.2236 

0.2522 

0.1390 

0.0991 

0.1150 

0.1429 

0.1245 

0.0872 

0.0890 

0.1117 

0.1256 

0.1405 

0.0178 

0.0001 

SNO 

LNM 
-2.2420 

-2.1599 

-0.9586 

-0.8747 

-0.7139 

-0.6773 

-0.5356 

-0.5278 

-0.5126 

-0.4901 

-0.4682 

-0.4120 

-0.3588 

-0.3333 

-0.2548 

-0.2094 

0.3937 

0.5823 
. 0.6347 

0.6530 

0.7647 

0.9112 

0.9753 

1.0011 

1.0415 

1.0804 

1.6241 

2.0661 

NORMAL 

COF 

Fo(x) 

KS 
Fn(x)-Fo(x) 

O.o125 I 0.0232 

0.0154 I 0.0560 

0.1685 I 0.0614 

0.1922 0.0493 

0.2389 I 0.0603 

!1:?_4~3- -1-- 0.034~ 
0.2946 0.0446 

0.2981 I 0.0124 

0.3050 0.0164 

SAMPLE 

OF 

Fn(x) 

0.0357 

0.0714 

0.1071 

0.1429 

0.1786 

0.2143 ------
0.2500 

0.2857 

0.3214 

0.3121 
- -- --. -
0.3192 -ri:~~!i -- 1-- Kj~ --
0.3409 
0.3594 

0.3707 

0.4013 

0.4168 

0.6517 

0.7190 

0.7357 

0.7422 

0.7764 

0.8186 

0.8365 

0.8413 

0.8508 

0.8599 

0.9474 

0.9808 

0.0877 

0.1049 

0.1293 

0.1344 

0.1546 
- -

0.0446 

0.0761 

0.0571 

0.0279 

0.0264 

0.0329 

0.0151 

0.0.158 

0.0421 

0.0687 

0.0169 

0.0192 

0.4286 

0.4643 

0.5000 

0.5357 

0.5714 

0.6071 

0.6429 

0.6786 

0.7143 

0.7500 

0.7857 

0.8214 

0.8571 

0.8929 

0.9286 

0.9643 

1.0000 

8 



- • 
TABLE 3: STATISTICAL ANALYSIS OF FILL SOIL DATA FOR LEAD 

SAMPLE 10 

FSB-6 
FSB-5 
FSB-6 

DATA 
Y (mg/kg) 

TRANSFORMED 

DATA 
LN(Y) 

SND 
y 

NORMAL 

CDF 
Fo(xl 

KS 
Fn(x)-Fo(x) 

10R 
9R --:~--1---- ~::~~~--+ :~:::~-t ~}i~:--+--}~6k~--
8R 12.8 2.5494 -0.5687 0.2843 0.1772 

----· - --- ·- - - ·- --- . ---- ---- -----·- -- -- -------::---- ---·- -· ·-·-
FSB-7 4R 13.1 2.5726 -0.5677 0.2843 0.1414 
--··-·- -- ---------- ------- -------- ----- ·- --------
FSB-5 1R 24.5 3.1987 -0.5315 0.2981 0.1195 ----- ----- ------- ·----- ---·- ---- ------ -------·-·- --
FSB-6 7R 27.4 3.3105 -0.5223 0.3015 0.0872 - --- ---- ---------- ·--------- -------------- --- ----------- --- -·-·-·----
FSB-1 5R 29.8 3.3945 -0.5147 0.3050 0.0550 ---·--- -· -·-· --·-----·· -·-------·---·- ··-·-· ---·------· 
~~~-I_ __ ----~~--- __ 3Q.6 3.4210 ___ -!1_.512~- __ _!:1.3050_- -- 0.~1~~-
FSB-6 6R 31.7 3.4563 -0.5087 0.3050 0.0164 - --- - . ·--·- ------ ------- -··-------·- ·--------- ·-
FSB-6 5R 41.4 3.7233 -0.4779 0.3156 0.0415 

--· --. ------- ------- ----·- ----·----- -·----- --. 
FSB-6 3R 54 3.9890 -0.4379 0.3300 0.0629 
·- ·---- ----- ·- -·----- --------- ------- ---------- ---- ·--·----
FSB-9 6R 63.6 4.1526 -0.4074 0.3409 0.0877 - -----·- -- -·----- ---- ---- ·---·-----------·--·------ --------- -·- ---- -
FSB-4 2R 73.3 4.2946 -0.3766 0.3520 0.1123 

---·- --- ··---·-- ---·---- --- ·- --- -- ·-- ------
FSB-1 1R 78.4 4.3618 -0.3604 0.3594 0.1406 

·s·-· I_ : +~r ;~H!-=~ -!~ Jt:=-l ~::: 
FSB-4 5R 

FSB-7 
FSB-4 6R 135 4.9053 -0.1807 0.4286 0.2143 

FSB-6 1R __ _J~2 __ j_ -- ~.02~~ --

--- ~~ ---1---- ~:~ -
5R I 250 
6R 260 

--- -~~-- -1--- ~:}-
3R 329 

5.2417 
5.3982 
5.5215 

5.5607 

5.5645 
5.6768 
5.7961 

<~_ :~~~-·t- ~::~~6 . -- - ---· ·-·-- - -··-
0.0924 0.5359 

. -- ·- ---
0.1844 0.5714 
-·--. -··- ------- ·-

0.2162 0.5871 

0.2303 
0.2183 

0.2141 
0.2143 

0.2343 

---- ---·~~-~-5-~!1 ___ "1" ~-?7()() 
0.6255 0.2674 - - . - -----
0.6700 0.2586 

0.2194 

0.3178 
0.4353 

FSB-9 
FSB-7 

FSB-8 
FSB-7 
FSB-8 
FSB-1 

FSB-8 
FSB-7 

FSB-9 

1R I 927 

3R I 1540 --- j~~~~ --- +. ~:~~~~---+-~:~:~~ 0.0258 

0.0001 

AVERAGE 191.9121 
STANDARD DEVIATION 320.7431 

VARIANCE 1 02876.154 

4.3918 
1.3731 

1.8853 

SND 

LN(Y) 

NORMAL 
CDF 

F~ 

-1.9040 ~1 0.0287 -~ -· . - ---- --------

-~His~- ~:~::~---
-- -~--- ---------

-1.3492 0.0885 

<~:~ri1~ -1- -~:~-n 

KS 
Fll_{lc}_-F_o(x1 

0.0070 

SAMPLE 

OF 
Fn(x) 

0.0357 

~:~~~~ -- ~. - ~~~;~ 
0.0544 0.1429 

~:rici~ --1---~:~~~-
----~§~cil-±~:~~:-~.t~--~;~~;--~-l~=-~~:~ 

-0.6938 0.2451 
--------

-:~:~::: ·t·----~:~~:i------ ·------ -- ·-·---
-0.1774 0.4286 -----------------
-0.0721 0.4721 
-0.0222 I 0.4920 

~:~:~~ -- f ---~:~~~-

0.0763 

0.0486 
0.0108 

0.0000 
0.0078 
0.0080 

0.0038 

0.0350 

0.281 o I __ Q-~!P~ __ I o.oo32 
0.6480 0.380~ ---· - - - --- -

ri::~ci~--1--ri:~:~ -
0.7464 0.7422 

--~-!iii-~ ~- -!:~~:--
0.9530 
1.0415 

1.8098 

2.1862 

0.8289 

0.8508 -.-. -----. -- --. 

0.9649 
-- - ------

0.9857 

0.0051 
0.0022 

0.0514 

0.0078 
0,0138 

0.0136 

0.0493 

0.0640 

0.0778 

0.0006 

0.0143 

0.3214 
0.3571 

--------
0.3929 

0:4286 -----
0.4643 
--------
0.5000 

0.5357 
0.5714 

0.6071 

0.6429 
0.6786 

0.7143 _..,_- ----
0.7500 

0.7857 

0.8214 

0.8571 

0.8929 ------
0.9286 
-------
0.9643 

1.0000 



• 

• 

SAMPLE ID 

BSB-3 

BSB-4 

BSB-2 

BSB-S 

BSB-S 

BSB-3 

BSB-3 

SSB-3 

SSB-1 

SSB-1 

BSB-6 

BSB-3 

BSB-2 

BSB-2 

BSB-1 

SSB-2 

BSB-1 

BSB-4 

858-6 
BSB-1 

BSB-3 
BSB-1 

BSB-4 

BSB-6 

SSB-2 

BSB-2 

BSB-2 

SSB-2 

BSB-1 

BSB-S 

BSB-4 

BSB-6 

BSB-S 

BSB-2 

SSB-3 

BSB-4 

SSB-1 

BSB-3 

BSB-6 

BSB-S 

BSB-S 

BSB-S 

SA 
2R 

4A 
SA 

SRD 

3R 
2R 

2A 
3A 
2A 
2A 

SAD 
2AD 
2A 
3A 
3A 
2R --
sA 
3R 
5R 
1A 
1A 
3A 
sA 
2A 
SA 

3A 
1R 
4A 
3A 
1A 
1A 
4A 
1A 
1A 
4A 
1A 
4A 
4A 
2A 

2RD 

1A 

DATA 

Y (mg/kg) 
0.369 
0 371 
0.381 
0.46 
1.14 
1.21 
1.24 
2.29 
2.58 
3.26 
3.52 
S.62 
6.04 
6.1 

6.73 
7.78 
9.13 
13.4 
13.4 
16.1 
18.9 
19.2 
51.8 
53.4 
77.2 
84.6 
136 
188 
215 
282 
369 
517 
725 
1370 
1550 
1560 
1680 
3790 
5400 
7055 
7110 
8320 

AVERAGE 968.4100 
STANDARD DEVIATION 2120 4444 

VARIANCE 4496284.5 

TABLE 4: STATISTICAL ANALYSIS OF LAGOON SOIL DATA FOR CADMIUM 

TRANSFORMED 

DATA 

LN(Y) 
-0.9970 
-0.9916 
-0.9650 
_-0.7765 
0.1310 
0.1906 
0.2151 
0.8286 
0.9478 
1.1817 
1.2585 
1.7263 
1.7984 
1.8083 
1.9066 
2.0516 
2.2116 
2.S9S3 
2.59S3 

SND 
y 

--0.4621 

-0.4621 
-0.4621 
-0.4620 
-0.4617 
-0.4617 
-0.4616 
-0.4611 
-0.4610 
-0.4607 

NORMAL 

CDF 

Fo(x) 

0.3228 
0.3228 
0.3228 
0.3228 
0.3228 
0.3228 
0.3228 
0.3228 

-·- ------
0.3228 
0.3228 

~~:~:- -H:~~~ 
-0.4594 
-0.4593 

0.3228 
0.3228 

-0.4590 t~ 0.3228 - -- - - - - -- - - -

-0.4585 0.3228 
----------- ---- -

-0.4579 0.3228 
-0.4558 0.3228 
-0.4558 I 0.3228 

2.7788 I -0.4S46 I 0.3264 
2.9392 I -0.4532 I 0.3264 
2.9549 -0.4531 0.3264 -- - --- --. - -- -- ---- -. .. - - -- --
3.9474 -0.4375 0.3300 
------- -- -------- ·----- ----. 
3.9778 -0.4367 0.3300 
- - . . - -· . -- --· . - - - -
4.3464 -0.42S4 0.3336 

----- -- - ·-·--
4.4379 -0.4219 0.3372 -- - --- - -- - -- . 
4.9127 -0.3973 0.3446 
5.2364 - - - :0.3725 - -- o.3s57 

5.3706 
S.6419 
5.9108 
6.2480 
6.S862 
7.2226 
7.3460 
7.3524 
7.4265 
8.2401 
8.5942 
8.8615 
8.8693 
9.0264 

3.7130 
30655 
9.3971 

-0.3S96 
-0.3276 
-0.2861 
-0.2155 

0.3594 
0.3707 
0.3859 
0.4129 

-0.1162 0.4522 
- ---- --- -
0.1917 0.5753 
-.-- - -------
0.2776 0.6103 
-----· -- - ---
0.2824 0.6103 
- -- - . -- - -- . 
0.3397 0.6331 
1.3468 
2.1153 
2.9052 
2.9315 
3.5090 

0.9115 
0.9830 
0.9982 
0.9983 
0.9998 

KS 

Fn(x)-Fo(x) 

0.2990 
0.2752 
0.2514 
0.2276 
0.2038 
0.1799 
0.1561 
0.1323 
0.1085 
0.0847 
0.0609 
0.0371 
0.0133 
O.D105 
0.0343 
0.0582 
0.0820 
0.1058 
0.1296 
0.1498 
0.1736 
0.1974 
0.2176 
0.2414 
0.2616 
02818 
0.2983 
0.3110 
0.3311 
0.3436 
0.3522 
0.3490 
0.333S 
0.2342 
0.2230 
0.2468 
0.2479 
0.0067 
0.0544 
0.04S8 
0.0221 
0.0002 

SND 

LN(Y) 
-1.5544 
-1.5527 
-1.S439 
-1.4817 
-1.1822 
-1.162S 
-1.1544 
-0.9S20 
-0.9126 
-0.83S4 
-0.8101 
-0.6557 
-0.6319 
-0.6286 
-0.5962 
-0.5483 
-0.49SS 
-0.3689 
-0.3689 
-0.3083 
-0.2S54 
-0.2502 
0.0774 
0.0874 
0.2090 
0.2393 
0.3959 
0.5028 
0.5471 
0.6366 
0.7253 
0.8366 
0.9482 
1.1583 
1.1990 
1.2011 
1.2256 
1.4941 
1.6109 
1.6992 
1.7017 
1.7536 

NORMAL 

CDF 

Fo(x) 

0.0606 
0.0606 
0.0618 
0.0694 
0.1190 
0.1230 
0.1251 
--- ----·· 
0.1711 
0.1814 
0.2005 
0.2090 
0.2546 
0.2643 
0.2643 
0.2743 
0.2912 
0.3085 
0.3557 

. ------
0.3557 

KS 

Fn(x)-Fo(x) 

0.0368 
0.0130 
0.0096 
0.0258 
0.0000 
0.0199 
0.0416 
0.0194 -- --------
0.0329 
0.0376 
0.0529 
0.0311 
0.0452 
0.0690 
0.0828 
0.0898 
0.0963 
0.0729 
0.0967 

0.3783 I 0.0979 
- 0.3974-- I 0.1026 

0.4013 
. ·- ------

0.5319 
0.5359 
0.5832 
0.5948 
0.6554 
0.6915 
0.7088 
0.7389 
0.7673 
0.7995 
0.8289 
0.8770 
0.8849 
0.8849 
0.8907 
0.9319 
0.9463 
0.9554 
0.9554 
0.9599 

0.1225 
0.0157 
0.0355 
0.0120 
0.0242 
0.0125 
0.0248 
0.0183 
0.0246 
0.0292 
0.0376 
0.0432 
0,0675 
0.0516 
0.0278 
0.0097 
0.0271 
O.Q177 

0.0030 
0.0208 
0.0401 

Fn(x) 

0.0238· 
- - -----

0.0476 
0.0714 
0.0952 
0.1190 
0.1429 
0.1667 

-- 0.19o5 -

0.2143 
0.2381 
0.2619 
0.2857 
0.3095 
0.3333 
0.3571 
0.3810 
0.4048 
0.4286 
0.4524 
0.4762 
0.5000 
0.5238 
0.5476 
0.5714 
0.5952 
0.6190 
0.6429 
0.6667 
----
0.6905 
-------

0.7143 
0.7381 
0.7619 
0.7857 
0.8095 
0.8333 
0.8571 
0.8810 
0.9048 
0.9286 
0.9524 
0.9762 
1.0000 

• 



'"~-~,........,...,.ll!'fl!'c 

" T. ·--- 5: S iTICJI UYS LAG SOIL , FOF OMit 

.~ I TRANSFORMED NORMAL NORMAL I • 
SAMPLEID DATA DATA SND CDF KS SND CDF KS 

Y (ma/kg) LN(Y) Y Fo(x) Fn(x)-Fo(x) LN(Y) Fo(x) Fn(x)-Fo(x) Fn(x) 

BSB-4 
BSB-3 
BSB-S 

2R 
5R 
5R 

0.0238 
0.0476 -~-~:~~~-~~~~-l:~~~-~- -= ,_ ]~~~- -1- §:~~~~ -j : ~+~~~ . t ~-~~:~~--~L=~~~---1--~:~~~~--t-

8.43 r 2.1318 t .-0.8362 0.200S 0.1291 -1.3947 ~ 0.0823 0.0109 f 0.0714 
0.10S3 -1.3947- -o.o823 -- ---o.0129___ - o.0952 

-1.3736 0.0853 . . 0.0337 0.1190 
-0.8362 I 0.2oos 
-0.83SO 0.2033 -~~~~- +-- ~~ ---+-- -::;~ -+ -- ---~: ~ ~~~----- 0.0843 

0.2033 0.0604 4R 8.92 2.1883 -0.8341 ~ 1.3s95 . - -o.o869- - - o.o56o -- - o.1~ 
-··-----· --·- ----BSB-2 

-1.2123 0.1131 sse-3-- .. 5Fio-- ----11.3_._- ---2.4248-- -0.824o-
ese~ - -----2R-- --,,:a- -----2.4681'" ___ -----0.8219'"' 

- BSB-6-- ---SA- 12.6- . 2.S337 -0.818S . 
BS-8--2 -- -- 2RD- -13.s -- ---2.6027 ___ - -- -0.8147-
BSB-6-- ---3FI- ---14.1-- ---2.6462 ___ -- -:o:8122-
8sB-4-- _s_R_ --16-- ----2._77_2_6--1----·--o-.8-04_1_ 

- ese-1- 3R - 11 --2.8332 ---0.7998 
sse-5 - --sAD ___ --19~~----2.97SS ___ - -o.788B-

- ------ - ---- ------- -------· --------
SSB-2 3R 23.6 3.1612 -0.7718 

----0:2061'- ----o.o1s6-- -- ~1.18s4- ---o.~ -o:o735- ---o.190s 
o.2o61-- -0.0082 ___ -· -:t:1446-- ---0:1271 - 0.0872-- -- 0.2143-

1-------- -- ------- ---- ------ -----· ---------- ·-------
0.2090 0.0291 -1.1016 0.13S7 0.1024 0.2381 

---·-· ---- - -------- . ---·-- ···----'- ··--- --· - ------ ·- -··-- -----
0.2090 O.OS29 -1.0746 0.1423 0.1196 . 0.2619 --- --- -··--- ---- ---- -- ---- -- ·- - ---
0.2119 0.0738 -0.99S9 0.1S87 0.1270 - ------- ------ --------. _______ ] ______ _ 

--~~!_1~ -- ~-~~~~-- -- -0.~~~~--- --~-16~---- __ 1!_.1~~~- ·--~~09S 
0.2148 0.11 8S -0.8696 0.1922 0.1411 

-----·--···--· ---- ---- -------· --- ----- ---------'- ------
0.2206 0.136S -0.7540 0.2266 0.130S 

0.28S7 

0.3333 
0.3S71 

O.OS36 0.1667 0.0394 0.2061 

-- -
0.0242 

-O.S732 
-0.4773 O.S398 

0.0197 

0.0042 
------ -l---------· 
0.0078 

0.3810 
0.4048 
0.4286 
0.4S24 
0.4762 0.0636 

---~~:~;~-- __ ;;~B --
1 
--_-~:H~f=-~t--~:~~~~ =-r- _ ~::~:~_ 

-0.6110 0.2709 0.1S77 -0.1580 0.4364 -------. . --- ------·--· --- ----· -·--· ·------
0.2843 0.1681 -0.0739 0.4721 

----0.3156- ·· - -o.16os-~--o.o993- -- - -------· 

SSB-2 2A S3.8 3.98::13 
-888~4-- - 3R - S4.5-· ---3:9982 
ese-1 - ---- sA____ --6-,--:s- --4.1190--
888-2-- ----- 3FI ____ - 7o-.4 --- --4.2542-
sse-3 -- - -2R"-- --ga- --4.s326--
ese-1-- - ---2FI ___ --~ --4.6347 -0.4349 

-0.3585 
·-----· 
-0.2269 ---+--· - ----
-0.1547 

1R -- ~~~-t· --~:~~~~ 
--·· ------

1R 
1R --· ~~ --1----~:~~:~L- -0.0741 1A 

0.3336 
. -- ------

0.3594 
0.4090 
0.4404 

---- ·--- ·-··· 

0.4721 

SSB-2 
BSB-3 
BSB-4 
BSB-6 
BSB-S 
BSB-S 
SSB-1 
BSB-1 
BSB-3 
BSB-1 
SSB-3 

-·-- 3R ----~---~!~-G---1~!!! -~~~i!~:!=l~~:::~; 
2AD 
2R 

226 

-- --·-
BSB-4 
BSB-3 
BSB-S 
BSB-2 
SSB-1 
BSB-S 
BSB~J 
BSB-6 
SSB-1 
BSB-S 3R 

AVERAGE 20S.4S88 
STANDARD DEVIATION 238.4764 

VARIANCE 56871.0121 

4.3728 
1.6263 
2.6449 

----··· 

0.1664 
0.1644 
0.1386 
0.1310 
0.1231 
0.0831 
0.1031 
0.1150 

0.1629 
0.2631 
0.40SO 
0.4710 
0.5373 
0.6519 
0~6628 

0.6762 

1.0071 
1.0149 
1.028S 
1.1232 

0.5636 
··- -· ----

0.6026 
0.6591 
0.6808 
0.7054 
0.7422 

----------
0.7454 
0.7517 
0.7703 
0.7734 
0.7939 

0.8438 
0.8438 
0.8485 
0.8665 
0.8810 
0.9177 
0.9332 
0.9370 

--· ----- . 

0.0636 
0.0788 
0.1115 
0.1094 
0.1102 
0.1232 
0.1025 
0.0850 
0.0798 
O.OS91 
0.0558 
0.0619 
0.0381 
0.0270 

··-- ----
0.0105 
0.0133 

·o.o325 --

0.0383 
0.0476 

. ·- ------·-· 
0.0347 
0.0430 
0.0630 

o.sooo 
O.S238 
O.S476 
O.S714 
0.5952 
0.6190 
0.6429 
0.6667 
0.6905 
0.7143 
0.7381 
0.7619 
0.7857 
0.8095 
0.8333 
0.8571 
·o.8810-

0.9048 
0.9286 

------
0.9S24 
0.9762 
1.0000 



' ~ 

SAMPLE ID 

BSB-5 

SSB-1 

asa:2 
BSB-4 

BSB-5 

BSB-6 

BSB-3 

BSB-3 

BSB-1 

BSB-2 

BSB-2 

BSB-3 

BSB-3 

SSB-1 

BSB-6 

ese-1 
BSB-1 

ese-4 
ess-4 
sse-2 
sse-3 
BSB-6 

SSB-2 

BSB-2 

BSB-4 

BSB-2 

BSB-1 

BSB-1 

BSB-3 

BSB-5 

SSB-2 

BSB-4 

BSB-6 

BSB-2 

SSB-1 

BSB-5 

SSB-3 

BSB-3 

BSB-6 

BSB-5 

BSB-5 

BSB-5 

SAD 

3R 
4R 
2R 
5R 
2R 
2R 
SA 
3R 
2R 

2RD 

3R 
SAD 
2R 
3R 
2R 
5R 
4R 
SA 
3R 
2R 

SA 
2R 

SA 
3R 
3R 
4R 
1R 
1R 
3R 
1R 
1R 
1R 
1R 

1R 
4R 
1R 
4R 
4R 
1R 
2R 

2RD 

DATA 

Y (mgtkg) 

18 
20 
20 
22 
22 
29 
36 

36 
38 
42 

43 
43 

52 

55 
71 
72 
91 
93 
93 
150 
170 
180 
320 
320 
570 
760 
860 
900 
990 
1100 
1300 
1400 
2400 
5100 
6100 - _____ _.._ 

6100 
8600 
13000 
18000 
19000 
24000 
25000 

AVERAGE 3267.0476 
STANDARD DEVIATION 6617.5921 

VARIANCE 43792525.8 

TABLE 6: STATISTICAL ANALYSIS OF LAGOON SOIL DATA FOR LEAD 

TRANSFORMED 

DATA 

LN(Y) 

2.8904 
2.9957 
2.9957 
3.0910 
3.0910 
3.3673 
3.5835 
3.5835 

SND 
y 

-0.4969 
-0.4966 
-0.4966 
-0.4963 
-0.4963 
-0.4952 

NORMAL 

CDF 

Fo(x) 

0.3085 
0.3085 
0.3085 
0.3085 
0.3085 
0.3085 

-0.4942 I 0.3121 

-0.4942 j 0.3121 
----3.6376- -- --1- -o.4939- -- o.3121 

3.7377 
3.7612 

"3.76;2-
3.9512 
4.0073 
4.2627 
4.2767 

- -0.493:3""1 0.3121 - ---- ... 

-0.4931 0.3121 
-0.4931 0.3121 

-~.4~1!_- ~ ~-~1?1 
-0.4913 0.3121 
- - -- -· ··- -. -

-0.4888 0.3121 
- -· -- - -- -- -- - -

-0.4887 0.3121 
- - -- --- - .. - . --

4.5109 -0.4858 0.3121 

4.5326 I -0.4855 f 0.3121 
4.5326___ ·· -o.4ass.. -o.3121 
5.0106 -0.4767 0.3156 

~:;~~t__ j- l~~~~-~~--~--~:~~:~ 
s.7683 -0.4507 I o.3264 
5.7683 
6.3456 
6.6333 
6.7569 
6.8024 
6.8977 
7.0031 
7.1701 
7.2442 
7.7832 
8.5370 
8.7160 
8.7160 
9.0595 
9.4727 

-0.4507 
-0.4125 
-0.3834 
-0.3681 
-0.3620 
-0.3483 
-0.3314 
-0.3009 
-0.2856 
-0.1326 
0.2803 
- - --- -
0.4333 
0.4333 
0.8156 
1.4886 

~:~~~}-- -1- ~:~~~- . 
10.0858 
10.1266 

5.8202 
2.3218 
5.3910 

3.1710 
3.3239 

0.3264 
0.3409 
0.3520 
0.3557 
0.3594 
0.3632 
0.3707 
0.3821 
0.3859 
0.4483 
0.6103 
0.6664 
0.6664 
0.7910 
0.9319 
0.9878 
0.9920 
0.9992 
0.9995 

KS 

Fn(x)-Fo(x) 

0.2847 
0.2609 
0.2371 
0.2133 
0.1895 
0.1656 
0.1454 
0.1216 
0.0978 
0.0740 
0.0502 
0.0264 
0.0026 
0.0212 
0.0450 
0.0689 
0.0927 
0.1165 
0.1403 
0.1606 
0.1808 
0.2046 
0.2212 
0.2450 
0.2543 
0.2670 
0.2872 
0.3073 
0.3273 
0.3436 
0.3560 
0.3760 
0.3374 
0.1992 
0.1669 
0.1907 
0.0900 
0.0271 
0.0592 
0.0396 
0.0230 
0.0005 

NORMAL 

SND I CDF 
LN(Y) Fo(x) 

:~:~~~t- 1 ~:;r~ 
-1.2312 0.1093 
-1.1896 I 0.1110 
-1.1896 I 0.1110 
-1.0692 
-0.9749 
-0.9749 -- - -- ---
-0.9514 
-0.9077 
-0.8975 
-0.8975 
-0.8146 
-0.7902 
-0.6789 
-0.6728 
-0.5707 
-0.5612 
-0.5612 
-0.3528 
-0.2983 
-0.2733 
-0.0225 
-0.0225 
0.2291 
0.3545 
0.4084 

0.4282 
0.4698 
0.5157 
0.5885 
0.6208 
0.8558 
1.1844 
1.2624 
1.2624 
1.4122 
1.5923 
1.7341 

-------
1.7577 
1.8596 
1.8773 

0.1423 
0.1660 
0.1660 
0.1711 
0.1814 
0.1841 

- -------- -
0.1841 
0.2090 
0.2148 
0.2483 
0.2514 
0.2843 
0.2877 
0.2877 
0.3632 
0.3921 
0.3936 
0.4920 
0.4920 
0.5910 
0.6368 
0.6591 
0.6664 
0.6808 
0.6985 
0.7224 
0.7324 
0.8051 
0.8810 
0.8962 ------
0.8962 
0.9207 
0.9441 
- -----
0.9582 
0.9608 
0.9686 
0.9699 

KS 
Fn(x)-Fo(x) 

0.0765 
0.0617 
0.0379 
0.0218 
0.0020 
0.0006 
0.0007 
0.0245 
0.0432 
0.0567 
0.0778 
0.1016 
0.1005 
0.1185 
0.1088 
0.1296 
0.1205 
0.1409 
0.1647 
0.1130 
0.1079 
0.1302 
0.0556 
0.0794 
0.0042 
0.0178 
0.0162 
0.0003 
0.0097 
0.0158 
0.0157 
0.0295 
0.0194 
0.0715 
0.0629 
0.0391 
0.0397 
0.0393 
o.o296 .. 
0.0084 
0.0076 
0.0301 

Fn(x) 

0.0238 
0.0476 
---
0.0714 
0.0952 
0.1190 
0.1429 
0.1667 
·----· 
0.1905 
0.2143 
0.2381 
0.2619 
0.2857 
0.3095 
0.3333 
0.3571 
0.3810 
0.4048 
------

0.4286 
0.4524 
0.4762 
0.5000 
0.5238 
0.5476 
0.5714 
0.5952 
0.6190 
0.6429 
0.6667 
0.6905 
0.7143 
0.7381 
0.7619 
0.7857 
0.8095 
0.8333 
0.8571 
0.8810 
0.9048 
0.9286 
0.9524 
0.9762 
1.0000 

• 
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TABLE 7: LOG-PROBABILITY PLOT ESTIMATIONS 

standard I 95% confidence 

POPULATION I CONSTITUENT X(0.16) X(O.SO) X(0.84) u(y) var(y) mean deviation interval 

FILL CADMIUM 
------- ------·--- -----t-------- ----+--------- -·t--·- ______ , _______ --1- -----~------ --

0.9 1.6 I 2.65 0.47 0.29 I 1.85 1.08 
------~ ----

3.7 

403.07 
--- :~~~-~-~f~f~IU-M-i-- --:~~8--t--- ;~~ 36.64 30.49 

------- -·-- --· 
185.43 

------ -----~ 

91.0 ----- ----
700.0 

0.89 
1.74 

51 I 2.97 
292 I 4.35 

36.5 910 I 3.60 CADMIUM +--1.55 
-- - -t ----

LAGOON 
·-------. -~i!--l ~~-l"~!;'j.•.~,~. ---~:~~~uM --+-----1~f-- -t --3~~ --+ ;;s0o --t- :::~ 
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to be limited; however, the soil-gas survey was not extended to 
the outer limits of these smaller areas. · 

Shallow soil VOC contamination at the northern end of the plant 
may have occurred as a result of activities at the tank farm in 
the vicinity of soil gas sample point SG-24. Further investi
gation may be warranted to define the extent of contamination 
in this area . 

. Again as seen on Figure 3-2, several areas of relatively minor 
soil VOC contamination exist on-site. These areas may repre
sent small spills, or perhaps reworking or relocatio·n of soils 
from contaminated areas. The presence of 1, 1-dichloroethene 
( 1, 1-DCE) in a number of so.il gas samples from _these more 1 im
ited areas, as well as in several samples from the relatively 
large impacted area to the north of the plant, suggests soil 
contamination in these areas to be at least in part a result of 
activities having occurred in the past, allowing time for de
halogenation of TCE and/or 1,1,1-TCA. More recent solvent 
losses may also have occurred, as the concentrations of 1,1-DCE 
are low, relative to the concentrations of TCE and 1,1,1-TCA. 

3.5 SOIL BORING RESULTS 

3.5.1 Soil Borings Volatile Organic Compounds 

Soil borings were perfo~med in areas where soil gas results in
dicated potential VOC contamination as a means of pinpointing 
potential source areas, of quantifying levels of organic and 
inorganic soil contamination, and of developing a vertical pro~ 
file of soil contamination. Soil boring locations are shown on 
Figure 3-3. Results of analysis of soil samples from the soil 
borings are summarized in Appendix D. Soil sampling protocols 
followed are presented in Appendix c. Soil boring logs are 
presented in Appendix F. 

Results of VOC analysis of soil samples suggests overall con
currence with soil gas sampling results. Based upon the soil 
boring samples, the three major areas containing elevated VOCs 
in soil are: 1) the southern corner of the building near the 
-solvent storage tank, 2) north of the building and south of the 
lagoon, and 3) the area around SB-9 . Although TCE and 1 , 1 , 1-
TCA were the primary VOCs detected, as was the finding in the 
soil gas analysis, two additional compounds, toluene and 1, 2-
dichloroethene (1,2-DCE), were detected in soil boring samples. 

Results of voc analysis of soil samples are listed as total vee 
concentration versus depth in Table 3-2. This table illus
trates, based-upon the soil boring results, the vertical dis
tribution of VOCs with depth in each of the areas of concern 
around the site. 
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Table 3-2 

Soli Boring, Total·volatlle Organic Compounds (PPB) 

Depth orthern Bortngs Southern Bortngs---
Feet SB-3 SB-4 SB-5 SB-6 SB-7 · SB-8 SB-9 SB-10 SB-1 SB-2 SB-11 SB-12 SB-13 SB-14 

0-2 

2-4. 

4-6 

6-8 

8-10 

10-12 

12-14 

14-16 

16-18 

18-20 

20-22 

22-24 

24-26 

6277840 

60 

137 

245 

- 326 

53 -
- -

84 51 

307 -

84 

220 964 

- 3183 

655 -
430 

122 251 

80 539 

637 2268 

219 

97 

228 1338 227 298 65 No Sa•ples 140628 123 

753 - - 118 - 267 199 

- - - 104 - 232 

1096 - 83 146 706 

- 281 
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Several trends are apparent based upon the soil VOC analysis. 
Near the southern corner of the building, and near SB-9, rela-
ti!e111y high, ~bea1r-surface voch c

1
onckentfraht.iohns suggetst t ~urfa?e • 

sp1 s as poss1 e sources; t e ac o 1g concen ra 1ons .ln 
deeper samples suggest relatively recent occurrences and/or a 
lack of mobility in the soil. On the other hand, significant 
contamination of soils to depths of at least 14 to 16 feet in 
the area north of the building and south of the lagoon, com-
bined with relatively high VOC concentrations at depths of four 
to six feet in.the same area, suggests a more complex history 
than that indicated in the other areas, perhaps involving num-
erous sources or spill/loss events. 

3.5.2 Soil Boring Inorganic Results- Cadmium, Chromium, 
and Lead 

Results of soil boring sample analyses. for cadmium, chromium 
and lead are listed in Table 3-3 through Table 3-5 and are dis
cussed separately from the other inorganics because of their 
reportedly toxic nature and their separate treatment in point 
10 of the closure plan review guidance ( 10 December 1985.) 
WESTON soil boring metal results for cadmium, chromium and lead 
were analyzed to determine if distinct populations of the 
metals could be differentiated among the site subsurface mater
ials, (fill, lagoon, and natural). To accomplish this, the ex
tent of the fill was determined through examination of the bor
ing logs to evaluate whether a boring was installed in a fill 
area, natural or lagoonal material and whether the soil samples 
were analyzed for metals in that boring (Tables 3-3 through 
3-5). All of the samples for each sample group (natural, fill 
or lagoon) were then summed, averaged and standard deviations 
were calculated. Calculated values were then compared between 
the groups. Results are discussed below. 

The mean values for cadmium in the natural material and in the 
fill material were very similar, suggesting no significant dif
ference between the two groups. When comparing these mean val
ues and associated ranges to the maximum Ohio Farm soil value 
of 2.9 mg/kg, a large portion (the upper two standard devia
tions) of each population is above this value. The average 
cadmium concentrations for the lagoon material is three orders 
of magnitude greater than the other average values. The lagoon 
material has higher concentrations of cadmium than the sur
rounding fill or natural material and can be distinguished from 
the other materials. 

The chromium population consists of two groups. Native mater-
ials had the lowest mean, 58 mg/kg, more than two times higher 
than the Ohio Farm soil highest value of 23 mg/kg. The fill 
material and lagoon material both have means an order of mag
nitude above the mean value for the natural materials, but the 
range of the lagoon material has a higher standard deviation .e 
and a wider range. These results s~ggest that the natural 
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background level is above the Ohio Farm soils limit. Also, the 
site background (fill material) is elevated and the lagoon 
material is not readily distinguishable from the fill material. 

The lead population consists of three groups. The mean of the 
natural material is 39 mg/kg, which corresponds with the upper 
limit of the Ohio Farm soils limit. This suggests that native 
materials have a background range at the site that extends 
above the Ohio Farm soil limit. The mean concentration of lead 
in the fill materials, 192 mg/kg, is an order of maqni tude 
higher than the natural material mean value. The lagoon ma
terial mean, 2,110 mg/kg, is an order of maqni tude above the 
fill material mean. The ranges for the groups also increase by 
an order of magnitude. as one moves from the natural to fill to 
lagoon material. 

The lagoon deposits typically show the highest concentrations 
of cadmium, chromium and lead. If these metals were detected 
in the groundwater, particularly in the groundwater in the 
vicinity of the lagoon, the lagoon would be the suspected 
source. However, the site groundwa.ter samples did not have any 
cadmium, chromium or lead values above the drinking watet 
1 imi ts. The groundwater metal results are discussed in Sub
section 3.6.1.2. 

3.5.3 Soli Boring Results- Other Metals 

Three other heavy metals discussed in the Ohio Farm soi-ls re
port besides cadmium, chromium and lead are copper, nickel, and 
zinc. The distribution of copper, nickel and zinc is similar 
to the distribution of the other heavy metals (Cd, Cr, Pb). 
Concentrations of copper, nickel and zinc however, are not 
above the Ohio Farm soil limit as often. In comparing the dis
tribution of heavy metals in soils with the distribution of 
VOCs in soils, the areas of elevated metals concentrations ap
pears to coincide with the area of elevated VOC concentratio.ns 
in the soil borings. As elevated heavy metals concentrations 
are obviously typical of the fill materials present to depths 
of greater than 10 feet across much of the site, the signifi
cance of the metals should be determined based upon concentra
tions detected in groundwater samples. 

3.6 WATER AND SEDIMENT SAMPLING RESULTS 

3.6.1 Groundwater 

3.6.1.1 Groundwater VOC Results 

The results of the groundwater sampling are tabulated in Appen
dix D and are displayed in Figure 3-3. The vocs commonly de
tected were TCE, 1,1,1-TCA, 1,2-DCE, 1,1-DCA, 1,1-DCE, total 
BTXE compounds and vinyl chloride. TCE and 1,1, 1-TCA were the 
most_most common VOCs and were typically at the highest concen
tratlons. 
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Table 3-3 

Natural Soil Borings 
Cadmium, Chromium and Lead Concentrations 

"Natural" Soil Borinqs (mq/Kq) 
Depth SB-2 SB-3 SB-10 SB-13 SB-14 
(Feet) 

2 
.851 1. 79 2.75 .903 1. 82 

11 60.9 14.3 5.44 21.0 
21.6 44.6 44.3 30.2 35.9 

4 

6 
1.19 .761 10.5 

13.7 8.77 7.86 
22 12 162 

8 
1.44 1. 88 
7.67 9.71 

10.4 55.7 
10 

1.40 1.46 2.72 
8.88 15.3 13. 
7.98 37.8 22.5 

.12 

Note: Metals concentrations are listed in the following 
order: 

6277843 

Cadmium 
Chromium 
Lead 

Ohio Farm Soil Concentration limits are: 

Cadmium • 2. 9 ppm 
Chromium • 23 ppm 
Lead • 39 ppm 

3-ll 

• 



• 

• 

Depth 
(Feet) 

2 

4 

6 

8 

10 

12 

14 

16 

Table 3-4 

Lagoon Soi I Borings 
Cadmium, Chromium and Lead Concentration 

Laqoon Soil Borinqs (mq/kq) 
BSB-1 BSB-2 BSB-3 BSB-4 BSB-5 

19.2 1370 18.9 369 8320 
262 405 152 169 400 
900 5100 990 1400 19000 

9.13 6.1 1.24 <.371 7000 
103 11.8 384 4.52 233 

72 42 36 22 23000 

6.73 136 1.21 51.8 282 
17 70.4 527 54.5 923 
38 670 43 570 1100 

215 <.381 3790 1560 725 
295 8.92 264 354 482 
860 20 13000 93 6100 

1611 84.6 <.369 13.4 .46 
61.5 8.72 6.55 16;,0 8.43 
91 320 36 93 22 

.789 11.1 5.23 • 941 
4.74 7.15 11.6 8.7 

42 58 39 22 

2.7 8.06 <.375 3.8 
7.6 15.2 10.2 24 

33 56 39 40 
<.396 2.27 8.52 14.3 
6.81 4.44 11.4 20.9 

36 16 36 70 

Note: Metals concentrations are listed in the follovinq 
order: Cadmium 

Chromium 
Lead 

Ohio Farm Soil Concentration limits are: 
Cadmium = 2.9 ppm 
Chromium = 23 ppm 
Lead = 39 ppm 

3-12 
6277B44 

BSB-6 

517 
188 

2400 

3.52 
843 

29 

13.4 
14.1 
71 

5400 
743 

18000 

53.4 
12.6 

180 

8.43 
6.1 

52 

19.5 
12.3 
79 

5.23 
8.57 

42 



Depth · 
(Feet) 

2 

4 

6 

8 

10 

t." 

Table 3-5 

Fill Soil Borings Cd, Cr, Pb Concentrations 
(mg/Kg) 

SB-1 

1.25 
61 
78.4 . 

4.81 
8.08 

292 

.837 
15.4 
29.8 

) 

"Fill" Soil Borings 
SB-4 SB-5 SB-6 SB-7 

1.60 
59.4 
73.3 

1.21 
39.6 
24.5 

.841 2.26 
12.8 10.4 
90.5 116 

.927 
13.1 

135 

1.26 
13.4 

6.24 

1.84 
15 

152 

.986 
17.5 
54 

1.25 
66.2 

927 
2.15 
2.15 

118 

1.48 
12.5 
13.1 

1.22 .652 
16.7 12.6 
41.4 30.6 

• 866 • 976 
8.81 42.6 

31.7 260 
.859 1.17 

10.8 183 
27.4 
1.32 

14.2 
12.8 

1.41 
2.34 
6.20 

221 

SB-8 

.886 
116 
261 

1.71 
32.6 

329 

3.06 
41.8 

250 

SB-9 

8. 34 
47.8 

189 

• 871 
55.6 

1540 

1.53 
63.6 
63.6 

---------------------------------------------------------------------------------------------------------
Note: Metals concentrations ar.e listed in the following 

order: Cadmium 
Chromium 
Lead 

Ohio Farm Soil Concentration limits are: 
Cadmium = 2.9 ppm 
Chromium = 23 ppm 
Lead = 39 ppm 
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APPENDIX D 

ANALYTICAL RESULTS 

SUMMARY TABLES 



-
ANALYTE UNITS sa-001·001 Sa-001·002 

Alunii'IUII 1110/1 8000 8830 
Antimony 1118/1 * * 
AraMIC lllg/1 13.8 9.17 
Berh.111 mg/1 126 129 
Beryll filii lllg/1 3.19 1.34 
Cadnlun mg/1 1.25 4.81 
Celch111 mg/1 14600 3890 
Chr0111fun mg/1 61.0 8.08 
Cobalt mg/1 9.04 a 6.86 a 
Copper lllg/1 48.6 57.9 
Cyenfdea mg/1 * * 
Iron lllg/1 34300 22900 
Leed mg/1 78.4 292 
Magneal1111 mg/1 3510 1260 
Manganese mg/1 1230 1050 
Mercury mg/1 * * 
Nickel mg/1 31.1 19.7 
Potesal1111 mg/1 689 a 739 a 
SeiMiun mg/1 * * 
Silver mg/1 * * 
Sodiun mg/1 1n 362 a 
Sol ids X 85.9 82.7 
Thelllun mg/1 0.88 * 
Vanedlun mg/1 26.2 18.8 
Zinc mg/1 213 1450 

• • Not Detected. 
J • Present et less than detection lfmft with estimated concentration. 
8 2 PresMt fn Field Blenk. 
NA = Not Analyzed. 

SOIL BORING ANALYTICAL DATA 
INORGANIC COMPOUNDS 

DECEMBER 1988 

SB-001·003 SB-002·001 

5270 6290 
* * 
164 24.4 
78.9 101 
1.33 0.632 a 
* 0.851 a 
9290 25200 
15.4 11.0 
6.55 a 6.44 a 
58.8 24.0 
* * 
18700 21500 
29.8 21.6 
2340 5470 
584 1055 
0.11 * 
19.5 14.4 
509 a 658 a 
* * 
* * 
278 a 330 a 
88.8 89.6 
* * 
13.2 11.5 
149 59.1 

58·002·002 

n5o 
* 
18.0 
60.1 
0.999 a 
1.44 
1220 
7.61 
9.98 a 
19.7 
* 
25200 
10.4 
2340 
369 
* 
24.8 
1250 
* 
* 
293a 
80.1 
* 
19.8 
79.1 

e 
sa-002·003 sa-003-001 sa-003-002 

7080 14400 9360 

* * * 
16.6 10.7 19.4 
66.9 292 55.2 
1 .o a 1.10 1.0 I 
1.40 1.79 1.19 
1480 70100 1940 
8.88 60.9 13.7 
10.3 a 6.76 a 8.13 a 
24.6 141 28.8 
1.0 * * 
26700 21600 23000 
7.98 446 22 
2620 15600 2060 
396 1980 408 
* * * 
27.4 34.3 16.2 
1300 1120 820a 
* * 0.93 
* * 2.38 
314 4n a 211 a 
80.0 83.4 83.3 
* 0.99 * 
20.1 12.2 22.6 
88.0 168 95.1 

I W ..------ ,--- --------.---, -----------.------,--- - - -, --- -- -; 
• • - mr w • 1M I & - • 1 w M - W W W W11 - I 



SOIL BORING ANALYTICAL DATA 
INORGANIC COMPOUNDS 

DECEMBER 1988 

ANALYTE UNITS SB-003·003 SB-004·001 SB-004·002 58-004-003 58·005·001 58·005-001 Sl-005·002 58·005·003 
DUP 

AIUIIII"'UUI lllg/l 4770 7240 6900 7560 14600 12300 4430 3250 
Ant lmony lllg/l • • • • • • • • 
Arsenic 11V/l 15.2 26.4 64.2 36.7 20.8 24.2 55.1 15.3 
Bar lUll 111111/l 50.5 83.4 82.7 95.9 95.9 97.8 70.7 15.1 I 
Beryll hill lllg/l 0.141 B 0.916 B 0.887 B 0.978 B 0.995 8 0.968 • 0.638 8 0.609 I 
Cec:hiUII lllg/l 1.46 1.60 • • 1.21 1.66 2.26 1.26 
CslciUII lllg/l 1410 3460 1210 1460 1640 1160 680 B 9390 
ChrOIIIIUII IIV/l 15.3 59.4 12.8 15.1 39.6 69.9 10.4 13.4 
Cobalt 111111/l 5. 7'9 B 11.5 B 16.5 B 11.3 B 10.5 B 8.18 B 7.08 B 7.16 I 
COJlf)er lllg/l 23.9 57.8 33.6 37.0 764 1920 271 22.0 
Cyanides lllg/l • • • • • • * • 
Iron 111111/l 27200 36200 50900 43200 26200 31300 27100 19000 
l el!ld ~~~g/l 37.8 73.3 90.5 135 24.5 47.8 116 6.24 
MagnesiUII 111111/l 980 B 2230 1480 2100 2310 2090 1140 3730 
Manganese 1119/l 332 1010 862 1020 474 303 410 346 
Mercury ~~~g/l • • 0.19 0.18 • • • • 
Nickel IIV/l 16.3 42.3 36.2 ze.o 42.6 76.6 33.0 17.1 
Potauhn 11V/l 560·1 681 B 652 B 729 B 1160 B 1020 B 714 B 822 I 
SeleniUII 111111/l • 0.90 0.87 • • • • • 
Jilver lllg/l • 2.17 • • • • • • 
Sodiun 111111/l 44.0 B 55.4 78.6 B 58.9 B 89.9 B 78.0 8 61.0 8 88.6 I 
Solids X 83.4 86.8 87.8 78.8 81.5 14.1 88,4 90.1 
ThelliUII 111111/l • • • • • • * * 
Vaned lUll 111111/l 18.9 18.4 21.1 20.7 28.5 24.8 15.3 10.0 I 
Zinc 111111/l 89.6 123 121 117 94.5 182 93.3 63.6 

• • Not Detected • 
J • Present at less then detection limit with estt .. ted concentration. 
B • Present in Field Blank. 
NA = Not Analyzed. 

- e 
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ANALYTE UNITS Sl-006·001 SB-006·002 

Alunlnun mg/l 6730 12100 
Antimony ...,,l • • 
Areenlc mg/l 35.0 19.7 
Bar lUll ...,,l 119 93.0 
JerylliUII mg/l 0.942 I 1.04 I 
'adnlun mg/l 1.84 0.986 I 
Calclun mg/l 3750 2230 
Chromlun mg/l 15.0 17.5 
Cobalt ...,,l 12.8 20.1 
Copper mg/l 63.7 29.8 
Cyanides mg/l • • 
Iron mg/l 23800 28100 
Lead mg/l 152 54 
Hagneelun mg/l 1510 2660 
Hanganese mg/l 1340 634 
Hercury mg/l • • 
Nickel ...,,l 23.3 25.8 
Pot autun ...,,l 9591 1020 I 
Selenlun mg/l • • 
Silver mg/l • • 
Sodlun mg/l 71.5 B 72.4 I 
Solids l 86.6 78.7 
Thalllun mg/l • • 
Vanadhn mg/l 16.8 29.3 
Zinc mg/l 81.8 86.6 

• • Not Detected • 
J • Present at less then detection liMit with estimated concentration. 
8 = Present In Field Blank. 
NA • Not Analyzed. 

SOIL BORING ANALYTICAL DATA 
INORGANIC COMPOUNDS 

DECEMBER 1988 

Sl-006·003 SB-006-004 

14900 10200 
• • 
15.6 17.9 
178 65.9 
1.30 0.913 B 
1.22 B • 
3410 2240 
16.7 8.81 
12.4 9.50 a 
157 31.5 
• • 
36700 27500 
41.4 31.7 
2690 2120 
1150 384 
• • 
43.6 21.2 
1140 8351 
• • 
• • 
70.2 I 65.0 B 
7'9.6 90.5 
• • 
31.6 23.2 
125 98.3 

SB-006·005 

6710 
• 
72.8 
100 
0. 7'92 B 
• 
8850 
10.8 
7.81 a 
10.3 
• 
43700 
27.4 
2050 
717 
• 
20.9 
936 
• 
• 
109 a 
88.1 
• 
18.6 
74 .• 1 

e 
SB-006·006 Sl-006·007 Sl-007·001 

5760 2320 8190 
• • • 
26.1 4.97 21.2 
38.3 I 19.7 I 134 
0.558 B • 0.930 I 
1.32 1.41 1.25 
1290 4421 7550 
14.2 2.34 66.2 
7.49 a • 11.9 
21.1 6.17 5250 
• • • 
21800 7100 31800 
12.8 6.20 927 
1760 534 I 1370 
284 95.0 1200 
• • 0.14 
17.9 6.18 I 103 
691 383 I ~26 
• • • • • • 
61.5 I 51.8 I 93.2 I 
92.1 91.4 86.3 
• • • 
13.2 5.29 17.4 
64.6 23.3 239 



ANALYTE UNITS sa-oo1-oo2 51·007·003 

Ali.JIIIIUII lllg/l 8020 67'90 . 

Ant IIIIOI'IY nv/l • • 
Ar1enlc RV/l 18.6 a. 1a 
BeriUI lllg/l 96.7 78.8 
B~ryll hill lllg/l 0.953 I 0.698 I 
C&dnii.JII lllg/l 2.15 1.48 
CllCIUII nv/l 1160 4878 
Chromii.JII 11111/l 213 12.5 
Cobalt lllg/l 9.40 I 5.28 I 
Copper 11111/l 506 37.8 
CyeniMI lllg/l • • 
Iron lllg/l 31500 10800 
l~ed 11111/l 118 13.1 
Megneeii.JII 11111/l 1540 1160 I 
Mengene1e 11111/l 7'93 130 
Mercury lllg/l 0.15 * 
Nickel lllg/l 86.1 14.3 
PotiiSII U11 lllg/l 815 568 I 
Selenii.JII 111111/l • • 
Silver lllg/l • • 
SodiUII 1111/l 77.0 I 69.8 I 
Sol ids X 83.6 81.4 
Thall lUll 1111/l • * 
Vaned lUll 1111/l 21.2 13.2 
Zinc lllg/l 95.3 56.1 

• • Not Detected • 
J • Pre1ent at le11 then detection ll•lt with eetiMeted concentration. 
B • Present in Field Blenk. 
NA • Not Analyzed. 

a 

SOIL BORING ANALYTICAL DATA 
I MORGAN I C COMPOUNDS 

DECEMBER 1988 

Sl-007·004 SB-007·005 

9320 11700 
• • 
13.7 16.8 
86.6 97.4 
0.967 I 0.949 B 
0.652 0.976 B 
7321 2530 
12.6 42.3 
8.67 I 11.8 B 
22.0 1260 
• • 
41200 38200 
30.6 260 
2030 2060 
563 1070 
* • 
22.1 90.8 
n5 a 970 B 
* • 
• • 
60.2 I 82.7 B 
80.6 81.2 
• • 
25.2 30.0 
64.6 186 

SB-007·006 

9220 
• 
50.0 
168 
0.956 I 
1.17 I 
1960 
183 
10.9 I 
1700 
• 
38800 
221 
1650 
1230 
0.15 
109 
815 B 
• 
2.27 
86.4 
84.0 
• 
23.9 
111 

58·008·001 sa-ooa-ooz sa-008-003 

6520 7710 8040 
• • • 
25.0 21 .o 6.93 
88.7 92.1 122 
0.934 I 0.996 I 1.60 I 
• 1.71 3.06 
2020 1680 2120 
116 32.6 41.8 
9.66 I 9.57 I • 
656 1380 119 
• • • 
34000 23000 121000 
261 329 250 
1240 1460 845 I 
557 431 416 
• 0.14 0.28 
92.3 24.5 30.9 
749 I 819 8 809 I 
• • • 
• • • 
110 81.5 I 195 I 
83.5 79.7 52.1 
• • • 
17.8 19.4 33.0 
423 819 391 

--



- SOIL BORING ANALYTICAL DATA e INORGANIC COMPOUNDS / 

DECEMBER 1988 

ANAL YTE UNITS SB-008·003 SB-09·001 SB-09·002 SB-09-003 SB-10·001 SB-10·002 SB-10·003 SB-11-001 
DUP 

AlUIIIIUII 111!1/l 4600 11600 4840 5590 3340 2990 5480 8610 
Antimony 111!1/l • • • • • • • • 
Arsenic lllg/l 3.92 18.2 33.3 28.4 3.75 2.75 8.14 12.5 
Bar lUll lllg/l 101 163 116 131 38.1 B 32.4 ·28.3 130 
Beryl! hill 111!1/l 0.996 I 0.996 8 0.918 0.992 B 0.895 B 0.825 0.838 0.895 
CIKhiUII 111!1/l 1.39 8.34 • 1.53 2.75 1.84 • 11.0 
Celefun moll 2300 75600 9630 2500 1080 826 1760 8120 
ChromiUII mg/l 22.0 47.11 55.6 5.92 14.3 12.1 19.9 29.4 
Cobalt mg/l 6.65 I 7.22 6.63 6.31 B 11.0 8.80 25.3 21.6 
Copper lllg/l 76.6 125 52.3 30.7 43.6 24.9 18.8 61.0 
Cyanides lllg/l • • • • • • • • 
Iron 111!1/l 44400 71900 46200 36200 13000 6430 19500 33700 
Lead lllg/l 85.0 199 1540 63.6 44.3 15.7 9.46 154 
MagnesiUII 111!1/l 580 I 8170 2730 1210 912 B 607 2220 3390 
Manganese mg/l 353 1680 1060 618 616 114 478 467 
Mercury 111!1/l • 0.28 0.22 • • * • 0.25 
Nickel 111!1/l 29.8 29.4 29.9 17.6 26.8 21.4 56.4 67.8 
PotassiUII 111!1/l 480 B 8331 5n 593 1100 1280 1190 1810 
SeleniUII lllg/l * • 0.90 • • • • • 
Silver lllg/l *· * • • * * • * SodiUII mg/l 130 I 263 I 94.1 66.4 n.3 87.6 97.1 103 
Solids X 81.8 82.0 86.4 82.8 91.5 93.7 96.0 87.8 
Thall h111 lllg/l * * * * * * • * VanadiUII lllg/l 16.0 30.6 11.4 18.1 9.17 8.13 11.4 17.4 
Zinc mg/l 250 178 162 87.6 84.6 42.3 133 194 

• • Not Detected. 
J • Present at less than detection limit with estimated concentration. 
1 s Present in Field Blenk. 
~A c Not Analyzed. 



ANALYTE UNITS SI·11·00Z $1·11·003 

AlUIIIIUII 111!1/l 12500 11100 
Ant lrnony lllg/l • • 
Arsenfe 11!1/l 18.5 11.9 
Bar lUll lllg/l 131 66.5 
Berylll\111 11!1/l 1.11 0.879 
C&dniUII lllg/l • • 
Celehn 11!1/l 2030 1980 
Chre~~~fllll 11!1/l 23.8 20.8 
Cobalt lllg/l 18.4 17.6 
Copper lllg/l 26.4 22.5 
Cyanides mg/l • • 
Iron 111!1/l 23000 17'800 
Lead mg/l 27.8 25 
Magneal\111 mg/l 4220 3510 
Manganese mg/l 692 495 
Mercury 111!1/l • • 
"ickel 1110/l 57.1 52.6 

otasal\111 mg/l 2340 2010 
Selenl\111 lllg/l • • 
Silver 11!1/l • • 
SodiUII 111!1/l 161 160 
Solids X 92.8 94.6 
Thall lUll mg/l • • 
Vanadhn mg/l 19.1 15.6 
Zinc 111!1/l 120 101 

* = Not Detected. 
J • Present et lese then detection ll•lt with eatlmated coneentretlon. 
B = Present in Field Blenk. 
NA • Not Analyzed. 

a 

SOIL BORING ANALYTICAL DATA 
INORGANIC COMPOUNDS 

DECEMBER 1988 

SI·1Z·001 S8·12-002 

4660 7240 
• • 
13.4 11.6 
153 69.7 
0.856 0.686 
49.4 9.66 
10000 74800 
58.4 17.7 
8.86 10.5 
246 56.4 
• • 
32300 21700 
288 102 
]5]0 4230 
341 428 
0.17 • 
4].9 lO.Z 
101 1420 
• • 
• • 
172 154 
79.6 86.1 
• • 
17.8 1Z.O 
258 110 

S8·1Z-003 

3110 
• 
7.30 
32.4 
• 
2.94 
1500 
10.7 
6.79 
20.4 
• 
28200 
25.8 
1650 
810 
• 
23.6 
983 
• 
• 
68.1 
93.4 
• 
14.5 
193 

18·13·001 11·13·002 Sl·13·003 

2610 3390 6110 
• • • 
8.96 2.10 5.25 
39.1 28.6 I 36.7 I 
• • o.m 1 
• • 2.72 
29700 692 2050 
5.44 8.77 13.0 
6.50 4.73 I 12.9 
17.7 14.7 17.5 
• • • 
24500 13400 39500 
30.2 12 22.5 
4720 129 3170 
628 95.4 1520 
0.12 • • 
14.1 13.0 35.4 
515 I 1130 1620 
• • • 
• * • 
15.4 8 60.2 8 102 I 
87.0 91.8 88.9 
• • • 
11.0 8 9.10 8 19.1 
86.8 32.7 71.1 

• 
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ANALYTE UNITS S8·14-001 $8·14·002 

A l\JII II"UUI lllg/l 15700 5870 
Ant IIIIOn'f lllg/l • • 
Araenlc: lllg/l 15.6 95.4 
~ariUII lllg/l 150 91.5 
BeryltfUII lllg/l 1.12 8 0.707 I 
Cll<hiUII lllg/l 1.82 10.5 
CelcfUII mg/l 15500 3040 
ChromiUII mg/l 21.0 7.86 
Cobalt lllg/l 11.5 I 19.2 
Copper lllg/l 27.6 29.5 
Cyan Idee mg/l • • 
Iron lllg/l 29200 94900 
lead mg/l 35.9 162 
MagnesiUII lllg/l 5880 2020 
Mangeneae lllg/l 1170 1460 
Mercury mg/l • 0.14 
Nickel lllg/l 23.8 64.6 
Potesslun lllg/l 1080 8 728 8 
SeleniUII lllg/l • • 
Sliver mg/l • • 
Sod lUll mg/l 148 8 83.3 I 
Sol ids X 81.2 89.4 
Thall lUll lllg/l • • 
Vaned lUll mg/l 31.4 29.1 
Zinc mg/l 89.2 113 

* • Not Detected. 
J • Present at less then detection ll111lt with estf•ted concentration. 
8 • Present In Field Blenk. 
NA 2 Not Analyzed. 

SOIL BORING ANALYTICAL DATA 
INORGANIC COMPOUNDS 

DECEMBER 1988 

SB-14·003 

6680 
• 
49.2 
80.5 
• 
1.88 
828 
9.71 
12.2 
17.2 
• 
36800 
55.7 
1440 
586 
• 
23.0 
655 
• 
• 
59.5 
87.8 
• 
24.1 
83.4 

e 



• 
SITE HrAIT.f A!ID SAFE:r'i PlAN (HASP) FOR-i 

Prepara:1 By G r :l1F \a ••; o.c~K, Date ~ j -~ 10, I W.o. 11 ?.9q:J - Q ?. - () <-
I. General In!cmna · 

A. Project Iderr;i:ication 
1. Division ~·53o 2. Oepart:nent/Office _.E~c-==c;;..;.f\J...;.._ ______ _ 
4. site Name (:.K( C· .{.tov-s€we~:;, s. client Ame5; tcAtJ 
6. Work Location Address 359 ;dnif :Sf. f1f. DJa.;es;·(/CM 

(Street: Address) ( Ci t:y) 

4cN1E f?gof;U(T_ 

0 hr c Lltf<c cJ 8 
(Stat:e) (Z.:.;:) 

o. Hazard Assessment arrl Regulatory Status 

1. Indicate Yes (Y)/No (N) to types 'of hazards anticipated. C Y) Rlysio-chemical; 
Toxic 01emic:al. - Levels cy ) >n.V-'IWA, ( N) >n.V-S'I'El., { N ) >ID!H: (N) Bio-Haza.:-'..s: 
CN ) Radiation: ( Y ) ~ys1c:al: ( rJ ) Constr.lction type: ( 'f ) Industrial type: 
Cf'i) Nuclear Irdustry type · . ,,J 

2. Si~ ~atory Status: ~SABA -11 O.S. EPA, ('/) State, ~) NFL S.io;e: 
~ - ( ,~ ~ ~·:· EPA, ( Wf) State: ~ - ( 1910, ( ~ 1926, ((\() State: 
~- CtJ) 10 CFF. 20: otber Fad. k:Jert::y- ( ) toE, (N~ tJSA:IHAMA, CN) Air Force: 

Based on the Hazara Assessment am Regulatory Status, determine the Stan:iard HASP ( s J 

applicat>le to this project. Indicate below Which Standarci Hasp will be used and 
appen:i the aRlropriate paqes of this Form alon; with the Standard Plan. 

3. Standarci Plan to be used: ( ) Stack Test ( ) Air Emissions ( ) 1\sbes<;=s 
( ) Irdustrial Hygiene ( ) Life Systems ( ) HAzarcio.JS Mat. ( ) Const:."""U~lon 
( ) NRC/OOE ( ) tJSA:IHAMA ( ) Air Force 

D. Revier.., ard N?Prgyal [);g.m!e.ntation 

l. Reviewed By: a. P .H. /.1 (.. . /S, "'Jk Date lf/il-· {'i ( 
b. P.O. _Q . tl!te ----
c. tsO/RSO Date ~~~-
d. SHSC Date *-~ 

2. Approved BY: 6 /~ Date 3 4 
( ) • Corpora Health and Safety Director (050) 
( b. tsO,/'PSQ(Onl.y with spec:ific cSeleqation zr CHSOl 

Project Start tet.e*l :End tate CMPu+· This Site K\SP ~ be 
. Beissued/Beapprov~ to~ activities ccnc!uc:ted af9r: Date ----
. Amerdrnent. Oat.e(S) l. C·' 2. J. 4. 5. __ _ 

I 
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l. 0 Key Personnel (Continuer:!) 

I , 
Na..,.aitle 

-,;;""" Cemvet w.c. s- z._ 

Gr2 f \q ~.: r' ~k: --t..ll .J.._· .;...' .;;.c _ __.>_s-..__-2=--. ___ _ 

Do\. t' Ca;t" ~ _lu=.,;..;· (=--__ 5_~_.:2.._ ___ _ 

Pew I Lc... .-J'" '-l 
I 

LV.(_. 

Telephcne 

~:30- 7.5' 0 ·• 

'13(1- 7 2Cf 3 I'# 

9JQ- 7 zss-
c.f "'a - 7 2 7 3 

PJ:)les ard Responsibilities: AJJ -'1~~ .{,· e IJ ~~~~I O..t::Q. du.:::tcitt ~ ,· I 
~ :?c~' &u ~, s:;;:a·F:r:z;. s,,.;, b;: a'· Jfl1;Jt:j£:;:;;-,~ > 

Qraanization/Brancb Nal!!eGitle Address Telephone 

~les ani Responsibilities: ----------------------

2. 2 Site Specific Hu.l th ard Safety Personnel 

The SHSC for activities to be corduc:ted at this Site is \a"""" Co&>..>UftT 
The Site Health an:l Safety COordinator (SHSC) has total responsibility for ensur~--q 
that the previsions of this Site W\SP are adequate ard ilrplemented in t."le f iel::!. 
Oiarqirq field conditions my require decisions to be made conc:ernin; adequa~e 
prot.ect.ion programs. 'lberefore, the personnel assiCJnad as SKSC's are experience::i ard 
meet the adciitional trainin; requirements specified tly ~ in 29 en. l9lO.l20 

Q.Jalifications: ---------------------------

Designated altetnatives include: ---------
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II. HMlth an:! Safety EValuation 

A. Hazard Assessment 

Partial cf > u partial, why?~ Ccr.;llete ( ) 

2. Activities Covered t.Jrder this Plan 

Task/SUbtask Oesc=:ption 

<:",;' ~lll)A_ ----~~-------------(}(\\ ,;;kt\lih~.~';;~· :__ ___________________ _ 
3~~.~·~~~7;__ __________________ _ 

G:,) Sw..ov~~ 
~!:·• j £;"~- ;;;;;-;;;;;.....:: ___________________ _ 

---------------------------
3. Types of Haz~: (Place a Y/N in each ( ) to in:Ucate presence/absence of hazard) 

I 

a. PhysioChemical (N) Flamal:lle (N ) Explosive ( N) Corrosive ( ('/) Reactive 
c N> ~ Rich c "n ~ Deficient [lJ,* 

Olemically Toxic ( Y> Inhal. ( '{} In;est. ( "/) cont. ( .Y} Absorb. 
( Y> carc:in. (N) fotltaqen <N> Terat. 
(N) asK\ l9lO.lOOO Substance 
( rJ) asK\ Specific Hazard. SUb. Stan::lard, Describe --------

b. Biological ( tJ) Etiol. Agent ( jl 1 Other - Plant, insect, anilral, [ 2] * 

c. Radiation Ionizi.n; - ( t.f> Internal E:xplsure ( M ~1 exposure t 3 J * 
Non-ionizinq - <rJ> TJV; <JJ> IR; ctJ) RF;. <N> Mic:rcW: ( M LAS~ 

d. Physical·Hazards c\h [4]* e. Construction Activities '/~ [5]* WL i 
• The rnmber in the [ ] refers to one of the follo.rirq hazard evaluation fo~. i!..t"". 
CcJTplete hazard evaluation forms for each appropriate Hazarc:1 Class. 

B. Source/Location of Ccntaminants ani Hazardous SUbstances 

l. Directly Related to Tasks 

<'I lAir \;ltll lo·~h~ll.co,· 6-.r,·NJ.G!l)~¥> Soil S~~~~Jr:\\,\& 
( N) Other ~ace . 0 : ( y) s. Water._ ~~~~~.eiOi-----G-=----
C'f) G. W~ter 'Nc\\ \~'t4\l,.'\1,.,"'; G\1) S?epld( ) Other ~ U . 

2 ~ I~lrectl~ ~lated to Work - Nearby Proc::ess ( s) Which c:ould af feet team rre.:~lbe!'S: 
( ) Cllent. Faclllty: ( ) Neart;,y Non-client. Facility. Describe. ________ _ 

( ) Client briefirq arnrqed. 
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[ 1] Clem! cal Hazards 

[a) !dentity ard attach Material safety Data Sheets for all reagent type d1em.icals, 
solt..--ions or other materials identified as or \ohidl in mrmal use ccW.d produce 
haza..-hls substances used in performirq tasks related to tasks related to this 
project. ( ) N/A , •. 
(b] ~cal Q:)ntaminants of Concem ( ) N/A If present, prcvicSe followin; data. 

' A'lysical Prope.rties an:! 
Characteristics* 

Exposure Route (s) of 
Limits ~···; 
PEI/TIN** Synpt:aDs 

!bU. tor in; 
Inst.n.unents;Ip+ 

'~ 'e ~e' k~ ~ 

~~ 
f..IAJU ~ 
~ (l.1 A. 

q s ~?: 
Dr e>..o s i" ~sc; .I Ut""'c..Dv"SC. ·, ou -;." ~c;s 

d.; ~:::;:j,_ e ~ < ; " r """"" + 1 do-.:" j.; j.., 

I . : I"' 1.\. ::; 

c~tc..c+ 

i 

) 
!-( \~ L' I '"' ·. - .. 

0\..A 

• E = Explosive, F = Flamnable, c = Corrosive, R = Reactive, w = Water reactive, o = oxiC· 
Ra = Radioactive. State = Normal physical state at site;proj. tenp. 

** t:se la..JeSt of two, if no TLV/PEL, use Toxicity data in follow~ order: I..cJ..oest. Toxic eo 
h\r.a.-s (UI'C-~), I..o«est Lethal Q)nc. in humans (U.C-HMN), ~ Toxic D:lse in hur.ans (l 
to..~ Lethal D:lse in humans (LUrHMN), l.Cso or I..Dso in humans, the LaJest Toxic Conce.nt.I 
I.owest Toxic D:lse in animals, the 1~ I.Cso or I.Dso in animals. 

*** I = Inhalation, G • Ingestion, S = Skin ~rption, C= qxttact, D - Direct Penetrat i 

+ IP - Ionization Potential 

u '. I • • ...---' 



[1] Olemical Hazards 

[a] !dentify ard attadl Material Safety rata Sheets for all reagent type chemicals, 
sol~-ions or other materials identified as or · \thlidl in normal use oalld prcx!uoe 

• 
haza.rdous substances use:! in perfomirq tasks related to tasJcs related to this 

. !project. ( ) N/A 

. ' 
(b] Olemi.cal contaminants of Ccnoern ( ) N/A If present, provide follawi.rq data. 

D,chloq:.~-t 

~c ..... ~/sc · ~ ~ 

~__ I c l . 
\,. ·-' --" . f · ..... 

- I - . 
I 

Fhysical Properties am 
Characteristics• 

Exposure Route ( s) of 
Limi. ts Exposure••• I 
PEI/TLV** Synptans 

(* ) State So) /lr') IL V: loo 
pH_FP.2.21-IEL .r.t-UEL--=- 1DL\-\:.. 40CC 
Auto. Ig.....::_BP /3 j- MP I c..f .3 

I t t\l \-\ 
\ ltvS' 
: ( {) v 
I 

I ') /~o 
·I~tible with - 1. 

0 M t{', .2I:A' s , c ~<-- ""'slo-..S 
:.;> 

Sp. Gr f, 2/ Vap. 0 ' /, 0 
Vap.P ___ -:H20 Sol. __ 

oth. ____ -----

. '- W, 

. I."-· T 
( ( ·-

H\....:.1c2 

('I d ,.. 
l•fo:';l j 0 

/-!'-:.. 1['.2 

{' II.-: 

• E = Explosive, F = Flamnable, C = Corrosive, R = Reactive, W = Water reactive, 0 = Oxidi 
Ra = Radioactive. State = Normal ~=hysical state at site/proj. teltp. 

u t:se lo...rest of two, if no TI..V/PEL, use Toxicity data in follOw'inq order: lowest Toxic Co 
hl=.".a.-:s (Im:-HMN), I..owest Lethal Cone. in h\JITal'\S (UC-HMN), l.c1.Nest Toxic Dose in humans (LT 
I..c:J..~ Lethal tbse in humans (UD-HMN), tcso or IDso in humans, the I.J::7.Nest Toxic Concentra 
I..c:J..'eSt Toxic D:lse in aniJnals, the lC7w'eSt I.Cso or LDso in aniJnals. 

*** Y = Inhalation, G = Irqestion, S = Skin Absorption, C= Contact, 0 - Direct Fenetratio 

+ IP = Ionization ~tial 

r · .. "" . 
l -



[l] Olemical Hazards 

[a) !dentity ard attach Material safety tata Sheets for all reagent type chemicals, 
soh."tions or other materials identified as or \rttlich in normal use could produce 
haz.a.rhls substances used in performirq tasks related to tasks related to this 
project. ( ) N/A 

[b] Qlemical Cont.aminants ot Concern ( ) ~/A It present, provide follc::Mizq data. 

A'lysical Properties an:! 
Characteristics* 

Exp:lsuna Route(s)ot 
Limits Exposure***/ 
PEl/TIN** Synpt.ars 

I 2 0 I I . A - .J. ( * ) State ( ~· /;; q) T l.. 'v' j.£J I ~ I 
/ .. .It: hb, ... ~ ? . (} ). I ~I II 

pH FP J I; u:LS,. c UEL 1J,. ~ ; . b.L i-\ "'/l-' 00 ' ., 
- - ~-,... - . . (f:'/0 

Auto.Ig_BP {?-u MP --7J'r 

Monitorirq 
Inst.Nments/Ip+ 
'Response 

SC· 
ljN (.' I [. (:-. 

{: ~ '/7 
lro:JI'I)atible with - · I 

~IS;.(. t J..£-v~ J ~ I l(tA-h.s ''''4"""./--e7'~J _,-o- ovA-
f) I :::' 7 •. r, ( s ~ I ,, au s .({!I 

(* ) State(,~ l~c/ {vv -- to c 

pH_FP .>-sm. /,0 tJE:L&. 7 ~~~ H : ~c~ c 

Auto.Iq_BPh7?MP-/3 f 

INJ 

1.\H-I 
(o,v 

)OC 

IG L 

(~,.y· ... ~, r(-sp.,r<'lvcc·u~ ,...,-(.nbva,f" 

I I ~ I -1 • ) ( ~ "( : r- ,- ;-f . I s k I (\ J ( :; G u i ~/. 
Sp.Gr0,R7 Vap.D / (, 0 
Vap.p/0,., H20 SOl. ,0( 
oth. C c>(P~~$f t~. / ,.,,,{yo-.~/rc. 

,..,r/_ t: 1 

* E • EXplosive, F • FlaJ'I'I"nable, C • Corrosive, R • Reactive, W • Water reactive, 0 • Oxidi 
Ra -= Radioactive. State = Normal physical state at si te;proj . tenp. 

** t:se lo..-est of two, if no TI.V/PEL, use Toxicity data in follcwirq order: I..c1west Toxic Co 
hl:.',a.-s (I.!OC-~), I..owest Lethal Cone. in h\Jit'aJ\S (UC-HMN), t.CJ,..test Toxic tbse in humans (LT 
I.,o..'e5t. Lethal tbse in humans (Ill>-~), LCso or I.Oso in hUJT'ans, the 1..o.-test Toxic Concentra 
I.,o..'e:St Toxic tbse in ~ls, the lowest LCso or tnso in anilnals. 

*** 2 = Inhalation, C = Irqestion, S • Sldn Absozption, C> Contact, D - Direct Penetratio 

+ lP • Ionization Potential 

r · .. " I 

I -

J 



( 1) Olemical Hazards 

(a) !dentity ard attach Material Safety CBta Sheets for all reagent type chemicals, 
sol~ions or other JMterials identified as or which in normal use cculd prcxtuce 
haza.r.Sous substances used in perfonnirq tasks related to tasks related to this 
project. ( ) N/A 

• (b] Olelnical Contaminants ot Concern (_ ) N/A It present, provide tollowi.rq data. 

-r;L.\o('_'\ { 

' Lt.._\/ ~X:' l s 

x·, ( {~ c <) 

(~ ~ /5~; L <; 

Fhysical Properties and 
Characteristics* 

Sp.Gr ~~ 7 Vap.O /I 
Vap,p..2C mm H20 Sol. ~t?5~ 

oth. t~Z,l~ t~P.~·g __ 
·I 

Exposure Route { s) ot 
Limits Exposure***/ 
PEI/TLV** Syrrpta1s 

;_,.~ ,·_.c t_ • ... : _·. I 

(* ) State ii._: /..;t'b_,- •r"r ~, •. 
I ) ; ! \ • I L '- ~ "'I"' I 

pi_FP.2.L_IEL /.( UEL7.- .. 
l : .'- H 
.. t •. ~ 
; ' ..... j 

\ jJ· ,~,t'}".~i 
Auto.Iq_BP 2.8'" ( MP- 56 1

: • '"! r 

Incx:llpat~le with - ~, 
5/-;-c';Y o,K ... d'., ::zar..t 

1-b'\i t-.or irq 
Inst.rurrents/Ip+ 

' Response 

I 
i 
I 

I 

I 
I 

6. if 1 100 

/j,\)L, / ['. ( 
, . r. 
(., 1/ f"1 

~ .s ~- I (I b 

L' 'I '(" j T'''"' ; ... :.~ 
/. r 
- 1/ ,_ 

* E = Explosive, F • namnable, C .. Corrosive, R • Reactive, W • Water reactive, ·o = Oxidi 
P.a = Radioactive. state • Nonnal physical state at site/proj. teJtp. 

** t:se lOY.'e.St of two, if no TI.V/PEL, use Toxicity data in follO«i..rq order: ID..lest Toxic Co 
h~:..a..-:s (~-HMN), t.o..oest lethal Cone. in hurra.ns (Ll.C-HMN), I,o...test Toxic D:::6e in h1.liT'ai\S (I.:I' 
to..-est. lethal D:lse in humans (UirHMN), tcso or IJ:>so in hurra.ns, the I.oNest Toxic Concentra 
to..oest Toxic [X)se i.n ani.Jrals, the lorwest tcso or IDso in anilnals. 

*** I = Inhalation, G = Irqestion, S • Skin lo.bsorption, C= Contact, 0 - Direct Penetratio 

+ IP- Ionization ~tial 

r · .. -I 

( -



(1) Olemical Hazards 

[a) Identify ard attach Material Sa.fe~y Data Shee~ for all reagent type dleJnicals, 
sol~-i~ or other materials ident1fled as or wtuch in nonnal use co.lld produce 
hAza.r.Sous substances used in perfo~ tasks related to tasks related to this 
project. ( ) N/A . 

(b] Olemi.cal Contaminants of or.cem. ( ) N/A If present, provide followirq data. • 

VLv t-tl. 
[ h \~ ~c~ '( 

• 
J j . . 

l .... L'-- I . i( I I~) 

Alysical Properties ard 
Characteristics* 

Sp.Gr vap.o __ _ 
Vap.P .? 7Gt' H20 Sol. __ 

Oth. ____ -----

(* State ___ _ 

Pi_FP_IEL UEL_ 

Auto.Iq_BP MP __ 

lncalpatible with -

Sp.Gr ____ vap.o ___ _ 
Vap.P H20 Sol. __ 
oth. ____ , ____ _ 

Expc-sure Ro..Jte (s) of t-mitorin; 
Limits £)(posui'e***/ Instl'uments/Ip+ 
PEI.ITLV* * Synpt.ciiS ' Resp:lnse 

• E = Explosive, F • FlaJ!IMble, C • Corrosive, R • Reactive, W • Water reactive, o = Oxidi 
Ra = Radioactive. State • Normal physical state at site/proj. tenp. 

u t:se la..'e.St of two, if no TIN/PEL, use Toxicity data in follO«i.n;J order: lJ.:1,..1est Toxic c 
h'-=""a.-:s (I..:OC-HMN), ta..lest Lethal Cone. in humans (U.C-HMN), loJest Toxic D:6e in humans (L1 
JD,.~ lethal [):)se in humans (UD-HMN) I tcso or I..Oso in hUIMJ'lS, the !Dw'est Toxic Corx::ent..l 
to..oest Toxic D:se in anilnals, the la..oest tcso or IDso in aniJnals. 

... I = Inhalation, G = In;Jestion, S = Sldn Absorption, c- Contact, 0 - Direct Penetratin 

+ IP • Ionization Potential 

r · .. L • 



[ 21 Biolcqical Hazaros Of concern 

tocation,/ Route of Team 
No. Hazard 

I •i: ~isonous Plants ~;;INI 
3. = Reptiles ~ 

Source Exposure Member ( s) Imunizatior. 
No. Csl* <K.Sl** fi.G.C.Dl• Allergic? Regui!"ed? 
Task 

4. Animals (~) 
5. Sewaqe ( fJ) 
6. Etiologic Agents (AJ) (List) 

* List all task Nos. which would involve P'tential exp:lSUre to these hazard ( s) . 
** K • Known, s • Suspect. • I • Inhalation, G • Inqestion, c • Conta~. 

0 • Dire::t Penetration (Bite, Inject.., Open wourr:i or sore) 

[ 3) Radiation Hazards of Concem 

l. Ionizing 

RadioNuclide 

Location/ 
So.Jrce 

2. Non-ionizi.r'q 

Location/ 
Source 

t:1 t:-a violet. 
Infra Red 
~;,~ve 

Radio-Ereg. 
I.AStB 

n'PE TASK NO. (5) 
EMI'I'E:R 

J//ff 
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Protocol 
PJ:n:RD1CE 

Protection ~=toe=: 
RE:FERENCE 



[ 4] Physical Hazar3 of Ccncem 

1. Noise 
2. Heat - ar.lbient air 

- Hot Process -Steam 
- Hot Precess - u3 
- Hot Process - Incin. 

3. Cold 
4. Rain 

Srx::w s. 
6. 
7. 
8. 
9. 

tlectric Sterns 
Confined Space E:ntl'y 
"Hot Work" 
Hea Manual Lift~ ..... .N._,. vy . .... ~. -·J..n:; 
Rough Terrain 
Housekeep in:; 
Sb:uc:tural Int.e;rety 
Neighborhood 
Rem:rt:e Area 
Cclrpressed Gases 
Oivin; 
Usin; Boats 
Worki.n; over Water 
Traffic 
Explosives 

Hazard 
('i/N) 

('/) 
('f) 
(y) 
(t-J) 
CM 
N> 

~ 
(t/J 
C'Y) 
('f) 
(~) 
~} 
(('/) 
(f'l) 
(N) 
(('J) 
(N} 
(tJ) 
(N) 
(N} 
('{J 

lO. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

Heavy Equipment Operation 
Lif't.in; Equipnent Operation. - cranes, tN > 

- Ma.nlifts CN) 
23. 
24. 
25. 
26. 
27. 
28. 

29. 
JO. 
31. 
32. 

Worki.rq at Elevation 
Usin; Iadden 
Usin; Scaffoldin; 
E:xc:avati.n:;II'renchi. 
Materials Handlin; 
Haz. Hat. Use/Stonrqe - flam.liq./c;ases 

- oxidizers 
- eorrosi ves 

F'ire Prevent/Reponse plan required 
Fire Extinguishers required 
Demolition 
Utilities - Urd~ 

- OVerhead 
J J. Electrical - General 

34. 
JS. 
36. 
37. 
38. 
39. 
40. 

- High Vol taqe 
Weldirq/c:uttin;/b..lrTtinq 
Hand tools · 
Pcrwe.r Hard Tools 
Hiyh Pressure Water other ________ _ 

Other 
Ot.~er ---------

6 of 40 

(N} 

W> 
(t.l) 
(tJ) 
(N) 
(~) 
(tJ) 
(AJ) 
<'Y) 
('I) 
(N) 
t'/) 
('/) 

~ 
(W) 
(Y) 
(\/) 
('() 
( ) 
( ) 
( ) 

TASl< 
No(s). 

1-L. 
t-s 
I- 2.. 

I-S: 

,_ ( 

4 
!-.S 

,-2. 

t-5 
t-S 

,-z.. 

Protection OP(s) 
Attached 

rLO 01 

t. 



'1M precedin;J Tables identity the hazards known or suspected to be pre.ser.t :..--: 
ac::c:c::r.plishirq the tasks i.nvolved in t.~s project • 

• 

Section II A. 2. of this HASP describes the backqrourd of this site/proj~ a."ld 
identifies the tasks inVclved. .. 
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m. Personnel Protection Plan 

A. En;u.erirq Cor itrcls 

1. Oe.scril:le trqineeri.n; Controls used as part of Personnel Protection Plan: 

Task(s) 

--------------------------~· B. AdnU.nistrative COntrols 

1. Describe Administrative cont..""''lS used as part of Pe..""'S'nnel Protection Plar.: 

Task(s) 

C. Personnel Protective Equipment • 

1. Action Levels for C'lar1ginq I.svels of Protection 

(l) Task No. (s) Define Action Levels for up or down qrade for each task 

AI\ ·, 6•{ ~ S \J-M;p "'-hove lcC\s~Q!Uid ...,;=\W~e.,-1:./.~ 
# _) 1.6'16{ -

c. ~-=iption of Levels 

Task(s) 1- ~ 
I.evtO I.svel D 

Head r{J l( f ( ) ( ) ( ) 

Eye ' Face r-1.> 5~k< tkfd ) ( ) ( ) 

Hearirq (~ , .... "Z.... ( ) ( ) ( ) 

Ar.:\5 ' I.s;s only ( ) ( ) ( ) ( ) 

Whole Body ( ) 
If 

( ) ( ) ( ) 
Apron V..> ( ) ( ) ( ) 

Hand - gloves ('/..> ~~~~~ ( ) ( ) ( ) 
-gloves <..,:> s~~: ( ) ( ) ( ) 
- gloves ( ) ( ) ( ) ( ) 

Foot - Boots r{.) L.~C"f.. ( ) ( ) ( 
- Boots ( ) ( ) ( ) ( ) 
- Boots ( ) ( ) ( ) ( ) 

8 of 40 



c. Description of levels of Protection~ (cont.) Levels c and B 

Task(s) J-o 

Level~ Level 

.Head rf.> A~t.Y tA--1 ( ) 
...... 

( ) ( ) 

Eye & Face r{> ( ) ( ) ( ) 

Hearirg ~) JQ,s\; I- 2.. ( ) ( ) ( ) 

Am's & legs only ( ) ( ) ( ) ( ) 

Whole Body <)-> ~CV\tX ( ) ( ) ( ) 

Apron ¥> ~~ ( ) ( ) ( ) 

Hard - c;loves ~) ~ ~\r\ \f' ( ) ( ) ( ) 
- c;loves (1) s,-~~~ <"S ( ) ( ) ( ) 
- gloves ( ) ( ) ( ) ( ) 

Foot - Boots m \.rtM.J{. ( ) ( ) ( ) 
-~ ( ) ( ) { ) ( ) 
- Boots ( ) ( ) ( ) ( ) 

APR - Neq. Pres. ( ) ( ) ( ) ( ) 
Half Face 

cart. /Canister ( ) ( ) ( ) ( ) 

Ml Face r{) e: /(l.( IJ ( ) ( ) ( ) 

cart. /Canister <'fJ GMC-H- ( ) ( ) ( ) 

PAPR ( ) ' ( ) ( ) ( ) 

~./Canister ( ) ( ) ( ) ( ) 
Type c 

SAR - Airline ( ) ( ) ( ) ( ) 

Sea\ ( ) ( ) ( ) ( ) 

Comb. Airl ine/SCBA ( ) ( ) ( ) ( ) 

Cascade Syst·. '( ) ( ) ( ) ( ) 

Cc:lni>ressor ( ) ( ) ( ) ( ) 

Fall Protection ( ) ( ) ( ) ( ) 

Floatation ( ) ( ) ( ) ( ) 

( ) ( ) ( ) ( ) 

\1 
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rv. Site or Project Hazard Mcnitorirq Ptcqtam 

A. Direct Raadirq Air Mcnitcrinq In,stN:Ients 

l. Instrument Selection ' Initial C'leck Reccr.:1 

cx:;I-

~-

~I/~

~I/~tcx-PPM,H2S,H2S/CO 

RAO-Qot, 

-Nai 

-ZnS 

~------· 
PID -HNU 10.2 

-HNU 11.7 

-HNU 9.5, 

- PHOI'OVAC, 'IM\ I OiliER 

No. Task No. Csl 
·. 

( 

( 

{ 

( 

( 

( ) 

( 'j_ ) ) l "2.1 ~ fo""" 
( 

( ) 

~ d'1ecka:! 
upon res;euzt: Initials. 

( >-------
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

•• ( ) > 

. \':> V-le \l ':>) 
. ( ) 

( ) 

( ) 

FID -FOX-128 
-FOX l28GC 

( ?( ) 
( 

~,; \\,~ tBcr~~ ( ) 

( ) 

-HEA'IH, AID, C7IlG ---
P.AM I Mini -PJ>.M 1 other ---
M:::m!OX -HOJ 

H2S 

o::x::L, 

~I 

cmiER ---
Bio-Aerosol Monitor 

Detectcr Tubes 

( 

( 

( 

( 

( 

( 

( 

F\lr.;) - MSA. Draeqer I Se.nsidyne ( 

·- 'I\lbes (No. ) /type 

- TUbes(NO.)/type 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) ______ _ 
--------- ( ) _____ _ 
--------- ( > ______ _ 

Report.~ Fo~t Ll.Field notebook. ~Field data sheets. _J.Air mon1:.:::-:..-.c; 
log. L._ 4 :rr~p report.. _s. Other: 
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2. :lirect Reaciirq Air Moni torirq Instn.~ts calibration Record 

Instnlment, 
Mfq., 
~el, 
,..,.ID. No. 

calib, 
Tim! Material 

calib. Initial Final 
Method Set'ting'& Set'ting& calibs. 
Mfg. 's Other Readin; Readin:; Initials 

ll of 4( 



Air Monitorinq InstruDent 

Air Monitorinq Frequency 

l. Periodically 
2. Periodically 
3. Continuous 

Tasks 

4. Other=-------------------------------------------------------

Monitorinq Locations 

l. Upwind/downwind of site activities. 
2. Near residents, etc. 
J. Key site activity locations: 

decon area 
staging area 
excavation area 
field lab area 
storage tanks 
lagoons 
drums 

4. Fixed stations 

Tasks 

5. Other=-----------------------------====================== 

Air Monitoring Instrument 

Air Monitoring Frequency 

l. Periodically 
2. Periodically 
3. Continuous 

Tasks 

4. Other=--------------------------------------------------------

Monitorin; Locations 

l. Upwind/downwind of site activities. 
2 .. Near residents, etc. 
J. Key site activity locations: 

decon area 
staqing area 
excavation area 
field lab area 

· storaqe tanks 
lagoons 
Drums 

4. Fixed stations 

Tasks 

s. Other:------------------------------~===================== 
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o. Action Levels 

...p.1 1. Explosive at::csphere: 

_J_ 2. oxygen: 

Radiation: 

Acticn . I.svel 

<lOt LEI. 
lOt-25\ U:. , 

Action Level 

<19.5\ 

19.5%-25% 

>25\ 

Action Level 

3 X Bkq - <2 mPJhr 

> 2 mrertVhr 

Tasks 
----------------------------

Action 

Continue investigation 

Continue cn-si te moni torin; with ext.re.~ 
caution as higher levels are encountered. 

EXplosion haza..""'d.. 
With~ fran area ~ately. 

Tasks -----------------------------
Action 

Monitor wearing scs,;. 
NO!'E: Cor.'.bustible qas readin;s r.ey nc:. 
be valid in at:rospheres with <19.5% oxyge.-;. 

Continue investigation with cauti=n, as 
OXygen levels > 21\ require ext:-e.-,e 
caution. Other than normal level :":'laY ::e 
due to presence of other 5\lbst.ances. 

Fire haza:t! potential. Stop work an:i 
Consult a fire safety specialist. 

Tasks ----------------------------
Action 

Radiation above background levels 
(normally o.o1-o.o2 mR/hr)g signifies 
possible scurce (s) radiation prese.r.:.. 

Continue investigation with caution . 
. Perf om thorcu:;h JTOni torirq. 
consult vi tb a Mal tb physicist. 

Potential radiation hazard. Evacuate 
site. Continue investigation orJ.y 
upon the advice of a health physici.s:.. 

~ ~e- 9 Organic gases and vapors: 

Inorganic gases and vapors: 

Action level 

Oepen::1s on 
chemical 

Action 

Consult st.an::!.a%d reference manuals === 
air concentration; toxicity da:.a. 
Action level deperds on ~_;::.v. 

These Action Levels, if not defined by regulation, is some percent (usually SO%) c: 
the applicable PE:VRD./'I'LV. n.at mr..ber must also be adjusted to acco~:. ::::
instrument response factors. 
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Ambient Air Sorplirg - tecision I.o;ic ani action levels to institute Air Sar.;llu-q 

_jJ_ No air suplin; is required on this site. 

_.t1 An air 5ar.;)lin; plan is inccrporated in t."lis K\SP. 

Oleck situations wdl will require or action levels whi.dl will apply to decic:lin; to 
institute or in:ruse sccpe of planned··air ~lin;. .. 

Hettorolcqical concti tions: 

a. cry weather for _ days. _ b. ambient te::'perature al:x:::lve _ fO. 

c. Wind increasi.nq potential of r.ore contaminant dispersion in or r.U.qration 
out of c:cntrolled area. 

Activities which will require instituti.n; or increasin; scope of air saJTilli.nq: 

a. major spj.lls 

b. new site activity resulting in potential presence of new chemical hazar-s. 

c. site activity i.nc::reases airtlorne contaminants possibilities. 

d. Air ~lirq docurtentation required for: 
_ ~dinq fran stipulated level of protection. 
_ D:x:urrentinq no migntion of contaminants ott site through air 

Applicable Action Levels for institutinq Air saJTplinq: (01eck as Appropriate) 

a. Visible vapor/gas clc:um or vapors levels, or _ b. Visible dust cr 
particulate levels neasured with Oirec:t Reac:tinq Instiunent, two - t!·.:ee 
times bac:kgroun:i or above action level, sustained aver lo-15 minute pe.riO:. 

l) ~lin; Matrix/ 
air interface - Monitor matrix/air interface an::1 breathin; zone periodically 

with tJU, if Vapor levels > 2-3 times bac:kgroun:i, monitor continuously, 
follow No. 4. 

2) container openirq - Monitor openin; and breathirq zone periodically with DRI, ; " 
Vapor levels > 2-3 tilnes bac:kgroun:1, monitor openi.rg anc1 breathirg zone 
continuously, follow No. 4. 

3) Excavation/Drilling/ 
Intrusive work - Monitor at ground level an::1 breathin; zone periodically 

with DU, if Vapor levels > 2•3 times bac:kgroun:1, monitor openi.rq an:i 
breath.i.n; zone c:ontinuo.lsly, follow No. 4. 

4) Breathirq zone - Ensure level of protection specified in 19.SP is beln; used. 

Other: 

COnsult 19.SP or COrporate Health and safety relative to instit:uti.""q 
personnel, area or peri:neter Sar.l'linq. 

__ .._.... __ .._.... ____________ .._.... __ .._.... ________ .._.... ____ .._.... __________________ ___ 
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t). ~ar..t-J.o.t:: ........... Q .. _.,.,, 

l. Ambient backqround - Locations: Substances Sampled f~r 
&. __________________________ ___ 

b·--------------~-----------
~ ____ 2. Personal samples, onsite - Locations 

&. ______________________________ ___ 
b. __________________________________ ___ 
c. ________________________________ __ 
d. ____________________________ ___ 
e. ______________________________ ___ 
f. ____________________________ __ 

J. Personal samples, offsite - Locations 
a. ________________________________ __ 
b. ____________________________ ___ 
c. ______________________________ __ 
d. ______________________________ ___ 

4. Fixed onsite samples - Locations: 
&. ________________________________ _ 
b. ________________________________ _ 
c. ________________________________ _ 
d. ______________________________ _ 
e. ________________________________ _ 
!. ____________________________ __ 

5. Fixed offsite samples - Locations: 
a. ________________________________ _ 
b. ____________________________ _ 
c. ________________________________ _ 
d. ____________________________ ___ 
e. ________________________________ _ 

_ 6. Mobile offsite samples - Locations: 
a. ________________________________ _ 
b. ______________________________ __ 
c. ________________________________ _ 

7. Mobile onsite samples - Locations; 
a. ________________________________ _ 
b. ____________________________ __ 
c. ______________________________ ___ 

~. Background sample sta:ions - Locations 
a. ______________________________ ___ 

b·--------------------------------c. ______________________________ ___ 

• 
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B. Air ~lin; 

1. PersQnal Sar.plin; Pur.p - Gilian;SKC,MSA No. ( 

~lin; Media - So~ 'I\Jl::es 

Task(S) toc:ation nn-ation Anal. 

Sampling Media - Filter 

Task(s) Location !)Jntion Frequency Type 

5azq)lin; Media - Izrpi.nqer 

'l'ask(S) I.ocation Dlration Frequency 'I)'pe Anal. Met.'":. 

~ling Media - Air Baq 
':'ask(s) Location D.lration Frequency 'IJ'pe 
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B. Air Smrplin; 

2. Hi-Volume P\mp5 

~(S) 
Sar.pling Media - Filter 

Location OJration Anal. Met.~ 

3 • FORI'ABU: Ci.l.S OiR01A'ItX:iRAPH Task ( s) 

Portable c;c Analytical Plan: -----------------------

4 • Passive t:x::1s ilneters 

'I).Sl((S) 

Orqanic Vapor ( ) 
Mercury Vapor ( ) 
Paper Color Olarqe ( ) 
~ ( ) 
F ilJn Badge ( ) 
I..iqui~ Media ( ) 

5. WIPE S1\MPL!NG 

1. Wipe ~lin; ~lan -------------------------

• 
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c. Pbysic;al Hazara w MiscelliTlOUS ~.onitors ard De~es&o:s 

TASK(S) ~TION 
RQO. ME"niOO I.oc::ation Frequency 

SCXJND WJE:L MErE:R ( ( ) 

NOISE tcSD£l'ER ( s) ) ( ) _,. 
ccrAVE BAND AW.L'itR ( ) 

UQfi' METER ( ) -
ElECTRIC CIRC. OO'EC'roR ( ( ) 

~ter ( ) 

Win:! Speed In:Uc. ( ( ) 

Baraneter ( ) 

Psyc::hraneter ( ) 

Infn Red 'nlernan. ( ) 

Micro Wave Detector ( ) 

Pi~ ci > ~3-lf ( 
o. l!!~U~~ot )S;i.tf 

T1>SK(S) lOCATION FR....~'DIC'l 

pH PAPER ( 

PERJXIO£ PAPER ( 

on.oR-N-oiL JCr1' ) 

HAZARD CA'I'AGORIZ~ Kri' ( 

A.SBES ItS 'I'EST KIT ( 

lc» 
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Nai. _________ ___ uRih.r: ZnS ____________ ct-' ... 

(Monitox) ppm: . ----·-·-' __ ,_, __ ,_,_, 

-- __ ,_,_,_: ( . __ ,_,_, __ ,_. 
(Detector 'I\lbe) ( s) : ( )_,_,_,_: ( )_,_,_,_: 

)_,_,_,_: ( )_,_,_,_: ( )_,_, __ 
~~~s __ ~: __ ~: __ ~: __ ~: ___ ~: ___ ~: ____ ~: 

Illumination __ _ pH ___ Other _____ Other ___ _ 

Lcx:ation._w_-...;..·_' _/_w_· ---'o...~.f_o_- a; ·'!:>c /r:::>- r - og '1 

' u::L _,_,_,_: ' f\... • . ..,.~_,_,_,_, 

FID ~ _ _ _ Aerosol Monitor m;JM3 _______ _ 

Qo!: Shield Probe/'Ihin Win:iaw - mR,Ih:: ______ ---·~\..---- ____ _ 

Nal ___ --- --- ___ uiVhr: ZnS. ___ --- --- ___ c:--.. 1 

(MOni tox) ppn: ( _____ ,_,_: ( ---·-·--·-·--· 
--.... ___ ,_,_,_: ( . __ ,_,_, __ , __ , 

( De-=.ect.or 'I\lbe) ( s) : ( )_,_,_,_; ( )_,_,_,_: 

)_,_,_,_; ( )_,_,_,_: )_,_, __ 
So.lrd Levels __ d..BA: __ dB.\: __ dB.\: __ d.EA: __ dB.\: --~: __ ::.:=;.. 

Ilhr..ination __ _ pH ___ Other _____ Other ___ _ 
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IV. OE(!NI'N=!IN).UQN j'T.AN 

1. Personnel Decontamination 

Section III c. lists t."le tasks an:1 specific levels of protection requira:i for eac.."l. 
consistent with ~"le levels of protection required, step by step procedures for 
perscnnel deccn1:.am.inltion for each Lev~l of Protec:'Cion are attac:::hed. 

2. I.svels of Protection Required for Decontamination Personnel 

'lbe levels of p~...ecti.on required for pe...~nnel assistirq with decontamination will 
be (_ Level B, _ Level C, _ t.evel 0 J • 
{ Oi!C<) Mo:lifications include: 

4 • Equiprent t:econtamination 

A procedure for decontar.li.nation steps required for non-5al'!i'linq equipment ani heavy· 

machinery folllc:1WS: ---------------------------

S. ~linq Equipment Oeconta:ni.nation 

~lirq equipnent will be decontaminated in accordance with the followin; procedu..--e: 

J. Disposition of Decontamination Wastes 

(Prcvide a description of waste disposition inc:ludi.n; identification of storage area .. 
hauler, an:i final disposal site if applicable.) 
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v. Contirqencies 

A. Emerqency Contacts ard Pho~ N\r..bers 

Aaepcy 

Local. Medical ~enc:y Facility 
WES"'''O Medical Emergency Contact 
WES"'''O Health ard Safety 
Fire Department 
Police Depart:nent 
on Site Coordinator 
Site Telephone 
Nearest Telephone 

(location) 

Name of Contact. _______________ _ 

PhoneNIJrnbe.r 

~ 3c;)..~7(o\ 
(513) 421-3063 
(215) 430-7406 
5{":)~ - \ C\ $ I 
8 ::a!.} - \ J s s...-

Phone No. ______ _ 

Type of ser.rice - Fhysical Trauma only ( ) 01emical EXposure only( ) 
Physical Trauma & 01emical ~ ( ) Available 24 Hours ( ) 

R<Alte to Hr. (Attadl Map) Tt&i! f11¥ti . o.ttJ, 3~ S!:. 
. L ~ £;~ .., -t-. -~ CQ GO Z. 

Travel Time · "" Distance to / 
Fran Site (Minutes)_...;v~- Hospital (Miles} , S 
2. Ses:;ordanr or Specialty Services Provider 

Name/No. of 24 Hr. Ar..bulance 
setvice 2 33- I o.S"\ 

~ -e. a.~ ~; r-€_ 
Nue of H~ital __________________________ __ 

~~s=------------------- Fho~ No. --------

Na.":'W! of Contact. _______________ _ Pho~ No.___.. _____ __ 

Type of Ser.rice - Physical Tnl.liM only ( ) 01emical Exposure only( ) 
· Physical Trauma & 01emical Exposure ( ) Available 24 Hou.."'"S 

Route to Hospital: (Attach Map)----------------------

'I'ravel Tll!le Oi~...a.nce to Name/No. of 24 Hr. A.~.bu.!a.'ice. 
From Site (Minutes) ____ Hospital W.iles)_ S~ice ___________ _ 
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• 

• 

v. c:.ontirqenc:ies (Continued) 

c. Response Plans 

l. Medical - General 

a. First Aid Kit - Type 

b. Eyewash required ( ) Y/N 

tocation Location 

c. Safety Sha..oer 

I.ocation LoCation 

Location 

J. Plan for Response to Fire/Explosion 

5. Plan for Response to Spill/Release 

2. Special First Aid Procedures 
Hydrofluide on site ( ) YIN 
a. Attach HF Procedure ard 

ensure solution is on 
site. 

cyanides on site ( )Y/N 
b. Confirn that I.ocal Med. 

toerg. facility has 
antidcte kit. 

c. --------------------

4. Fire extirquisher 

a. Type b. Location 

6. Spill Response Gear 

DescriptiCI'l Location 

6.Plan for Response to Security Problems---------------------
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VI. Site ••raonnt\ 1na Ctrtificltion St1tus 

&. WESTON 

liltdiCII Jit Tnt Tr1ining Ctrtificuion 

II IIIII Tit It Tuii:CS) t~.~rrtrtt C~o~rrtrH C~o~rrent Ltvtl or 

c~.~1 1 • c~o~1M. 1 Oncriptior~ 

\-5 
•• b. I b. I 

,:Z ( v", (!- .s 
(- 5 vi v1 B"'T 

I I 
I I 

". 

6. 

1. 

!. 

9 

10. 

, , 

S1tt -••ttft 11'10 S1ftty toora1n1tor CSMSC) -- c I I 
u I I arnae puirl Gea\ ceisP /, G-s 
(I) Tra1n1n1 • All ••raonr~tl, inclvaint viaitora, tnterint t~t eac\uaion or conta•inltior~ rea~o~ct1on ZQ"'' 

1111.11t ftlvt ctrtificltiona of c~lttlon of trllf'ling ir1 1ccoraanct wit~ OSIIA 29 "I 1910 29, C'l 1926/19l:l :·· 
29 CFI 1910.120. 

(til teso.ruor ''' Testing • All persons, •ncluCI•nt viaitors, tf'lttrlnl 1ny 1rt1 rea~o~ir•nt t"'t ~o~se :· 

00ftf\t 1 1l 1.111 Of II"'Y l"'llltiVt prtiiUI't l'tiC)II'IfOI' IIIUit ftlvt ft1CS II I llifliiiUIII, I Ql.lllitltlvt f1~ :t~:. 

1011111'11 surcCI "' lc:coroa,..c:t wi '" OSMA 29 CFI 1910.134 or AilS I· wi tftil"' tftt lilt 12 IIIOntfts. 1 f s Itt co'~Clt · :~s 

reou1rt tftt ust of 1 full flct nttltivt •"•l&urt, 11r pur1fy1nt reapirltor for prottCtiOI'I fro111 Asbestos o• 

lttCI, tiiiDIOYftl llult ftlvt ~ICI I Oulntitttlvt fit ttlt, ICIIIIIP\ilttrta IC:COrCSint to OSMA 29 C'l 1910.~~02 :• 

1025 w1tt11n '"' laat 6 aontftl. 

(C:) liltCIIC:tl liiOI"'IfOI'"IP\I ltQuirttlltP\tl AI\ C)ti'SOP\1'111, lf'IC:\uc:ling visitor&, tflttril"'l tftt f&C:I~o~S•O" 

CO'~fllllll"'lfiOI"' l'tCII.ICtiOI"' ZOI"'tl Rl~o~lt Dt Ctl'tdltd IS flltCiiCI\(y fit tO wort, lf'ld tO wear I reSDII'"It:lr. 

IDDI'OOI'IItt, 11'1 tccorCIII'IC:t w1tft 29 CFI 1910, 29 crt 1926/1910 01' 29 CFI 1910.120. 
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.... lftd adOrtll of IYDCOntractor: 

EVALUAT!ON CIITERIA 

• 

Medical Provr•• llltttl OSM&/WESTO~ Crittrie 

Personal Protective Eauioment &veileDlt: 

•· 11111ts OSHA crictrie, 
b. i I II IOIC if i td in WL MASP 

On•Sitt Monitoring EQ~o~iDIIItnt Aveilablt, 
Calibrettd end Ooereted Properly 

Seft wor111ng Proctd~o~rts Clearly Soecifitd 
Training llltttl OSHA/WESTON Criter11 
E111ergency Procedures 
Dtcontllllinetion lroced~res 

'•neral Htlltft and SefttY Progr1111 Eval~etion 

Eval~etion cond~o~cttd by: 

c. S~o~bcontrector 

'II IIIII Tit It Tllll(l) 

'· 

ACCIOUDlt unacceotaDlt Comments 

Oatt: 

Mtdi "l , it Test 

Cyrrent C~rrent Cyrrtnt 

Q~o~al. C~o~ant .1 
I 
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VII. HEALTH ANO SAFETY PLAN APPROVAL/SIGN OFF FORMAT 

Site Na~:~e (KCO ~~, 2. wo; 2:f"'f- O.?. -<:>3 
Work Location Address ___ ::t~ldJy!o ss, I \c!:> 0 ~ \t-j:C, '-tg 
1. 

(Street Address) ( Cl ty) (State) ( z lp} 

I have read, understood,, and aqreed with the information set~ 
forth in this Health and Safety Plan {and attachments) and 
discussed in the Personnel Health and Safety briefing. 

Site Safety 
co-ordinator 

Name 
\foHN 1-/. eL.!IT.VCIZ 

;l6z. ~if 

Name 

Name 

Name 

Nar:~e 

t~ame 

Nar:~e 

Signature 

Siqna~ure 

Signature 

Signa~ure 

Signature 

Signa~ure 

Signature 
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L.f- Is: 6f I 

D~t-etf-'7/ 
Date 
~ • IC ~ C( I 

oa:.e 
'l.i£1,Lf.t. 

Date 7 
h.J,Z-j 

0 ~· q-n-G\ 
D';~e · 
_~£2-tL 

Date 

Oat.e 

Oa~e 

Oat.e 

Oat.e 

oa:.e 

Oat.e 



• 

V!II. Traininq and Brief in; Topics 

'l11e following items will be ccvered at t.~ site specific training' meeting', daily 
cr peric:dic:ally. 

Site 
Specific 
Trainirq 
Meetim ta.ili periodicallY 

___ .,L/_ . Site charac:""...erization an:! analysis, 

/

sec. 3.0: 29 C'ffi 1910.120 i. 

___ ..;;;_ . ysical hazards, Table 3. 2. 

Ole:mical hazar.:is, 
Table 3.1. 

Animal bites, stings and poisonous plants. 

Etio1o;ic (Infectious) Aqents. 

Site control, sec. a.o: 29 CFR 1910.120 d. 

Erqineerirq controls and work practices, 
Sec. 8.5: 29 CFR 1910.120 q. 
Heavy Machi.neey. 

Forklitt 

Tools 

!.adder 29 CFR 1910.27 d. 

o..rerhead and Und~ Utilities 

Scaffolds 

Struc:tural Integri t:j 

Un;uarded Openi.nqs-wall , Floor, Ceil irqs ( '?) • 

Pressurized Air cyclinde.rs 

. Personnel Protective Equipment, Sec. 5. 0: 29 ern 
1910.120 q: 29 CFR 1910.134 
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Site 
Specific 
Traini.nq 
Meetim ~ periodic;ally 

\7 

\1 -v 

Respiratory ~...action Sec. 5.8; 29 CFR 1910.120g; 
Z8~.2-1980. ~~ 

Level A ..,. 

level B 

!.evel C 

Level 0 

Monitoring, Sec. 7 •. o: 29 CFR 1910.120 h. 

Decontamination, Sec. 9.0: 29 CFR 1910.120 k. 

Emergency Response, Sec. 10.0: 29 CFR 1910.120 :. 

tle.-ents of an Enerqency Response, Sec. 100: 
29 CFR 1910.120 l. 

Procedures for Han:Uirq Site Ernerqency Incide.'i~. 
sec. 10.0: 29 CFR 1910.12o 1. 

Off Site Emergency Response, 29 CFR 1910.120 l. 

Han:Uin; Drums and COntainers, 29 CFR 1910.120 ; . 

Openirq Or\ms and Ccnta.iners 

tlec:trical Material Han:Uin; Equipnent.. 

Radioac:ti ve Waste. 

Shock Sensitive Waste. 

tal:loratory Waste Packs. 

Smrplirq DrumS and COntainers. 

Shippin; an:i Transport, 49 CFR 172 .101 

Tank an:! Vault. Procedures. 

Illumination, 29 CFR 1910.120 rn. 

Sanitation, 29 CFR 19.10.120 n. 
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At-..ac::hment 1. ~el O,!Mo:tified Level 0 Decontamination 
[Oleck in:llcated ~ions or add steps as necessaey) 

Se;t&.Jated equipment c!rop 

Boot cover and glove 1NaSh 

( Boot a:Ner an:! glove rinse 

Tape removal - outer glove ard boot 

Boot CDVer rem::r.r~ 

( OUter glove removal 

DESCRimON OF 
PRCX"ESS, SOtLnON AND CDNI'AINER 

----------------------------·--------------HOT-~---------
SUit/safety l:xxlt wash 

) SUit,lboot/glcve rinse 

safety boot renoval 

SUit Rem:lval 

) , Inner glove wash 

Inner glove rinse 

Inner glove I"E!mmVal 

Inner clothirq rencvaJ. 
-----------------------~~~~ z~ ~--------------

Field wash 

DISFOS}J.. P!}.N: 

E::O OF DAY: --------------------------------
Dm OF WED<: __________________________ _ 

E:ID OF ~cr=----:-------------------__;, _______ _ 
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At-..achment 2. LEVEL C OEc:t:NI'AMINAnON 
[ 0\eCk in:tic:ated ~ions or add steps as necessary J 

( ) Se:;tegated equi.pnent drop 

. ( Boot cave: and glove wash 

Boot ccver and glove rinse 

Tape rer.cval - outer glove/bOot 

( Boot CJ:Ner re::cval 

( OUter qlove ~ 

OESClaP'I'ION OF 
PRCC!.SS ,SOW!ION AND ~ 

-----4~ 

--------------------------------------~-~----------SUit/safety boot wash 

( Suit/boot/glove rinse 

( Safety boot re:noval 

Suit Remcval 

( Inner glove wash 

.Inner glove rinse 

Face piece removal. 

( Inner glove remaval 

( Inner clothinq removal 
-------------------------~~~ z~ ~Y-----------

Field wash 

Redress 

DISPOSAL PLAN: 

DroOF ~Y: -------------------------------------------------------
£!m OF WED<: _______________________________________________ ___ 

END OF ~cr: ______________________________________________ _ 
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• 

AttadiiiBI tt l. LEVEL£ DtCONI'AMINA'I'ION . 
[~-indicated f\1nc:tions or add steps as necessary) 

( 

( 

) 

( ) 

c/ 
( ) 

(~ 
( ) 

( ../( 

Se;t ega ted equipnent c!rop 

Boot cr:Ner an:i qlove wash 

Boot r::t:Ner an:! qlove ri11se 

Tape nma.ral - outer qlovejboot 

Boot cr:Ner re.'TCVal 

OJter qlove removal 

SUit/safety boot wash 

SUi t/SCB.\IbOOt/qlove rinse 

Safety boot re.rroval 

Rem::we SCB.\ backpack w;o disconnectin; 

Splash suit rencval 

Inner qlove wash 

Inner qlove rinse 

SCB.\ Disconnect & Face piece rem::wal 

Inner qlove remcval 

Inner clothirq removal 

DrSCRIPI'ION OF 
·m:ass,SOtL'I'ION AND~ 

HOI'-LINE 

---- ~/SAFE ZOtlE EO..'Nilt\R"i'----
Field wash 

") Redress 

DISPOSAL PI.J..N: 

Elm OF c.\'x': ---------------------------

END OF WED<=---------------------------
tND OF PROJ'tC!: _________________________ _ 
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